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Telephone Engineer 


WITH wHICH IS CONSOLIDATED THE WESTERN TELEPHONE JOURNAL 
ESTABLISHED 1802 


COMPETITION IN CHICAGO. 

HICAGO’S long and patient encouragement of com 

petitive telephony, her attempts to build up a dual 
service, have apparently come to,naught. To the city 
council of Chicago, the local independent automatic sys- 
tem, operating as the Illinois Telephone and Telegraph 
Company, has signified its desire to sell out to the Chi- 
cago Telephone Company, which, in turn, has confessed 
an anxiety to take over the property. There remains 
but to obtain the consent of the city officials to the trans- 
fer. This necessary approval is withheld at the present 
time, but the matter will be settled when the aldermen 
resume their deliberations after the summer vacation. 

This consolidation will mean that the Chicago Tele- 
phone Company must pay interest on six million dollars 
more If the Chicago independent has 30,000 telephones 
in service, this figure capitalizes them at $200 apiece— 
a high figure even if there were no duplication and the 
Bell Company actually increased its directory by the full 
number. As a matter of fact, the duplication percent- 
age in Chicago is large—much larger than in most cases 
of dual service. The Chicago Telephone Company had 
developed its territory to a high degree before the ad- 
vent of the independent; and the latter, because of the 
utilization of its tunnel system, has confined its operations 
to the business district already well supplied. What the 
Chicago Telephone Company actually gains beyond re- 
lief from a more or less harrassing competition is not 
wholly apparent to the outsider, and must be left to the 
company’s accountants. Evidently it is confident of its 
ability so to incorporate the new property that future 
rates will take care of the obligation. On this basis 
Chicago’s second system will amount to more, as a going 
concern, in captivity than it ever did at large. 

But there is at least one reason why the Chicago 
deal may find obstacles ahead of it. In the original 
ordinance of the Illinois Telephone and Telegraph, or 
rather its predecessor, the Illinois Tunnel Company, 
is the following clause: 

It shall be expressly the condition of this grant that if the 
Illinois Tunnel Company or any of its successors or assigns, shall 
either sell out to or enter into any agreement with any existing 
telephone company, or any of its successors or assigns, doing 
business in the city of Chicago, which agreement should tend to 
make competition inoperative, this ordinance shall become null 
and void, and the plant of said company, together with the con- 
duits, wires and poles then in the streets belonging to said com- 
pany shall be forfeited to the city. 

It is generally contended, and with some justice, 
that economic law is back of the single telephone system. 
Newspaper comment on dual service, however, never 
refers to it as commercial extravagance, which it is, but 
speaks of the “two-telephone nuisance’’—which it is not. 

Ever since the independent telephone established 
itself in Chicago there has been one in the office of TELE- 
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PHONE ENGINEER. We use the Bell instrument more, 
because it is connected with more parties that we want. 
We used the independent whenever we could, because it 
cave us better service than we have been getting lately 
on the other line. The ringer gongs on the two lines 
were distinctive, and we never confused their signals. 
The two bills totaled about what the same service would 
cost on a single system—an economic impossibility ac- 
cording to experts, but still a fact. 

In short, we never found dual service the nuisance 
it is generally reported, and its un-economy, so obvious 
in the white light of logic, has not yet become obtrusive 
in our brief experience with it. Candidly, and in a 
purely personal sense, we shall be rather sorry to lose 
the second system. 

Aside from all economic aspects of any consolida- 
tion of two systems, the absorption of an independent 
telephone company frequently has one unfortunate result. 
It casts the imputation of disloyalty to the independent 
cause upon men who have nothing to do with and no 
control over the sale. That is as true today as it was 
ten years ago, when men were read out of the indepen- 
dents in disgrace because not they, but their stockholders, 
sold out. 

Some of the officers of the Telephone Service Asso- 
ciation, which is purely and emphatically independent, 
are also prominent in the management of the Illinois 
Telephone and Telegraph Company, which is now, it 
seems, entirely Bell. The intelligent observer knows 
not only that the Service Association has -nothing to do 
with the telephone company, but that the association 
officers connected with the company had nothing to do 
with its sale. Both they and their association are as 
independent as ever. 

Chicago’s present officials appear to favor tele- 
phone competition. If the independents could but 
muster some of the old time spirit, there might still 
be an opportunity for a second system in the Windy 
City. 


THE PACIFIC COAST SUIT. 

J UST three months ago Attorney-General McRey- 

nolds decided that the case of the American Tele- 
phone and Telegraph Company should be referred 
to the Interstate Commerce Commission. In so de- 
ciding, however, it is apparent that the attorney-gen- 
eral did not wash his hands of the entire matter, since 
on July 24 he brought suit at Portland, Ore., against 
the \merican Telephone and Telegraph Company 
under the anti-trust law. The government charges 
the company and its subsidiaries with absorbing inde- 
pendent telephone companies to destroy competition 
and create a monopoly in Oregon, Washington, Mon- 
tana and Idaho. 

Mr. McReynolds asks the court to compel the 
Bell companies to relinquish control of the Inde- 
pendent Telephone Company of Seattle, the Home 
Telephone Company of Puget Sound, the North- 
western Long Distance Telephone Company, the In- 
terstate Consolidated Telephone Company and the 
Independent Long Distance Telephone Company. If 
necessary to accomplish the dissolution the court is 
asked to appoint a receiver for the properties. The 
court is also requested to require the alleged trust to 
dispose of the stocks, bonds and physical properties 
of the independents “to persons not connected with 
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the Bell companies as stockholders or otherwise.” 
An immediate restraining order is asked to prevent 
any further steps in pending foreclosure suits to trans- 
ier the physical properties of the Northwestern Long 
Distance Telephone Company to the Bell companies. 
The latter by reducing rates, by giving free service 
and by threats, it is alleged, have forced several inde- 
pendent companies forming links in the long distance 
system to violate their contracts for connections with 
the Northwestern company and to give their business 
exclusively to the Bell concerns. 

“This proceeding,” says Mr. McReynolds, “is 
brought to correct an exceptional condition and will 
not in any way interfere with the broad investigation 
of telephone conditions throughout the entire country 
undertaken by the Interstate Commerce Commis- 
sion.” 

This case will be virtually a trial to determine 
the legitimacy of the public utility claim to natural 
monopoly. But even if, in the court’s opinion, the 
telephone is naturally monopolistic, there is still to 
be decided what liberties an operating telephone com- 
pany may take with a competitor. Natural monopoly 
in a broad sense can never mean more than that a 
single service may be enough for a single community. 
It does not necessarily mean that a single service 
will be always satisfactory to two communities, or 
to all communities. 

Where two companies serve the same territory, 
one must always be better than the other, and the 
best service must win ultimately. That is legitimate 
elimination of competition. Whether or not it is 
the only legitimate method, or whether all the usual 
tactics of competitive warfare, ending in the absorp- 
tion of the rival company, may be allowed will doubt- 
less be decided by this case. 

PITFALLS OF STATE OWNERSHIP. 

ELEPHONE men of the United States are inclined 

to smile at the suggestion of any possibility of gov- 
ernment ownership in this country. The smile is prob- 
ably justified, for there is little likelihood that our gov- 
ernment will undertake to operate a national system of 
telephones in the day of present operators. But it must 
be recognized that commission regulation, however ex- 
cellent, has, and will continue to have, the effect of turn- 
ing the covetous eye of the politician on the telephone 
business. A very good proportion of the public knows 
nothing of the economics of state versus private owner- 
ship, and without experience in the former would be 
inclined to favor it—as an interesting experiment at 
least. Most public utility operators suspect that, in a 
popular vote, state ownership would have more than a 
fighting chance, through sheer ignorance on the part of 
the voters. 

Of all foreign governments we regard that of Great 
Britain as most comparable with our own. For many 
years that country enjoyed, under private ownership, a 
telephone development which, though not equal to that 
of the United States, was quite satisfactory. Nineteen 
months ago this system was taken over by the British 
postoffice, and is now being operated in the most ap- 
proved government style. 

In the light of the fact that British politics is in 
some respects more earnest and less selfish than our 
own, and that the British government might fairly be ex- 
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pected to operate a utility as efficiently as any govern- 
ment, the following editorial comments by the London 
Electrical Review are particularly striking: 

The British public, having now possessed its very own tele- 
phone service for some 18 months, is awakening. It has dawned 
upon the intelligence of John Bull that perhaps, after all, national 
ownership is “not all that it’s cracked up to be,” and that expert 
management in the hands of a highly developed commercial and 
technical staff is not so detrimental to the public welfare as he 
has been told. Indeed, we fancy he would gladly find himself 
once more within the greedy clutches of the devouring telephone 
trust, which he has just recently succeeded in parting from its 
ill-gotten gains under conditions which, if suffered by himself, 
he would have characterized as extremely unfair. 

Last week the growing popular irritation was voiced by 
the London Chamber of Commerce, which sent a deputation to 
interview the postmaster-general on the subject of the injustice 
of the contracts with subscribers and the inefficiency of the serv- 
ice. Mr. Samuel admitted that the service was not all that could 
be desired—an admirably diplomatic way of putting the best 
face on the matter. He also detailed the sums of money that 
he was spending and would spend on the system, and expressed 
most praiseworthy views regarding the importance of efficiency 
rather than cheapness; but kind words butter no parsnips, and, 
much as we respect and admire Mr. Samuel, who has done his 
best and deserved well of the country, we cannot accept his soft 
answers as compensation for the deficiencies of the telephone 
service. 

In London alone, he said, there were one million 
day—and this he gave with charming inconsequence as a reason 
why subscribers should accept without question the post office 
record of the number of their calls! He proceeded to say that 
the number of calls that were ineffective, owing to the lack of 
sufficient junction lines, was extremely small—less than ™% per 
cent. But % per cent on a million is no less than 5,000 calls a 
day wasted through this cause alone, to say nothing of the 
others—is not this a serious matter? 

In this connection the attitude of the telephone department 
towards the immense problem with which it is confronted is put 
in a remarkable light by the statements of one of the secretaries 
of that department who visited Nottingham last week, to hear 
the complaints of the corporation and the local chamber of 
commerce. These statements were published in the Evening 
Standard of June 30th, in which we read that the secretary ad- 
mitted that complaints were being made on all hands by sub- 
scribers. “The service is not what we would like,” he confessed ; 
“the telephone system is a worrying business.” Oh, for peace 
and a quiet life! “There are places in London where we do not 
want any more subscribers, for it would be impossible to give 
them a good service. People in the West End are con- 
tinually writing to the postmaster-general asking for lines, but 
they are told that they cannot get them, and this is just what 
they cannot understand.” The naiveté of these remarks is de- 
licious. “There are places”’—is there any place in London where 
the existing subscribers get a good service? According to a 
further statement of this candid secretary, until the end of the year 
the post office can take no more subscribers at Victoria. It 
may be inferred that the post office is not in the telephone busi- 
ness with a view to developing it, but merely to keep things 
going—to maintain the status quo, that fetish of politicians 
which is born of ignorance and timidity: ignorance regarding 
the business in hand, and fear of the consequences of a bold 
forward step. Why will not those West End people be quiet 
and cease from troubling ? Ears have they, says the post office, 
and they do not understand—that they cannot have telephones 

Dolts! 

Proceeding, the secretary, with a nerve which commands 
admiration, if not respect, says that the lack of sufficient pro- 
vision for future business “was the fault of the National Com- 
pany.” “When the post office took up the telephones in 1902, 
we did not provide for service for the whole of London, expect- 
ing that the National Company would have made ample provision 
by the time the transfer came into force.” 

We are at a loss to comment on this remark. As the bargee 
said in a similar strait, “There ain’t no words for it.” It ap- 
pears from further remarks that the post office offered to do it 
and lend the new plant to the company, but the latter most 
naturally declined, pointing out the obvious fact that if this 
were done, the post office would refuse to buy the company’s 
old plant when the transfer came. “Ultimately we built an 
Avenue exchange, and for some time the result of transferring 
was a ghastly business. For a few weeks there was a very bad 
time for the Avenue subscribers.” Yes; but why say “for a few 
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weeks”? “We have increased the staff of operators . . . . for 
the moment this seems to be no advantage.” The post office 
appears surprised to find that under state management a larger 
staff is required to do the same work. Every one else knew 
that years ago, and said it. 

“The truth” (there is quite a lot of truth in this secretary’s 
statements “is that at present we are not anxious to advertise 
the telephones.” No need—the subscribers are doing that eff- 
ciently, 

“We hope that in five years’ time we shall have as good a 
system as that in New York, and we believe that already we 
have as good a system as that in Paris.” 

This is a fitting climax to this astounding series of disclos- 
ures. It is notorious in telephone circles that the state service 
in Paris is the last word in inefficiency and mismanagement; 
the subscribers had to form an association to fight the govern- 
ment and compel reform. 

What do we learn from the foregoing extracts? Is it not 
that the post office entered upon this gigantic undertaking with- 
out appreciating the necessities of the case? Without due prep- 
aration, without co-operation with the company on a reasonable 
basis, without adequate staff, without the necessary funds? The 
department has shown a deplorable lack of foresight and inca- 
pacity for handling the tremendous problem which is so light- 
heartedly took up. 

We do not for a moment blame the engineering staff of 
the post office, for the members of which we have sincere re- 
spect and cordial sympathy. The fundamental canker is the lack 
of co-ordination of the administrative and technical staffs, to 
which we drew attention some years ago, and which results in 
constant friction and waste of effort. Under the National Tele- 
phone Company the management of the system was in the hands 
of a machine organized upon a sound commercial basis, by which 
the highest technical skill and the best business ability were 
combined and utilized with the utmost efficiency and perfect 
harmony. The post office in taking over the undertaking re- 
jected the best men. Cannot our bureaucrats realize that the 
best is the cheapest in the end? That a good man is worth a 
high salary, and can command his own price? 


Sut it is useless to protest; the defects of state control 
are inherent to the system, and the teachings of history are 
lost upon the politician, who, of all men, ought to make them 
his special study As in England, so it is in France and in 


Germany; the City Council of Dresden, for example, last month 
discussed a statement that the postal authorities threatened to 
close the telephone exchange for twelve months, to put a stop 
to the continuous complaints from all parts of the community. 
The service was described as insupportable, scandalous, and det 
rimental to the commercial life of Dresden—but the charges had 
to be paid all the same, in advance. The council resolved to 
demand redress from the postal authorities. 

On the other hand, a postal official stated that the alleged 
threat had not been made—but probably, as in London, the dif- 
ferent departments of the German post office act in ignorance 
of each other’s movements. To sum up the whole: State man- 
agement is mismanagement now, as it always has been, and, 
after all, the people who brought it about have only themselves 
to blame. We warned them. 

The obvious moral, to those contemplating govern- 
ment, state or municipal ownership of telephones, is 


Don't! 


THE ADVERTISER'S SELECTION. 

HERE there is more than one trade paper catering 

to a certain field (as is generally the case), the 
advertiser feels that he must either patronize all of 
them or plunge into a labor of analysis for which he has 
little time or inclination. While the problem is not a 
complicated one, the several factors of total circulation, 
distribution of circulation, characver of circulation, edi- 
torial policy and appeal, general appearance, technical 
reliability, frequency of issue, and space rate all go to 
make up the total value that decides the advertiser for 
or against a medium. 

In the July number of Advertising and Selling, a 
man who has charge of the advertising of one of the 
large machinery manufacturers tells “How I Select 
Technical Magazines for Advertising Purposes.” An 
advertising manager’s mere statement that he does thus 


se 
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and so leaves plenty of room for differences of opinion ; 
but a lucid explanation of his reasons for selection makes 
a logical appeal to common sense that is hard to refute. 
We present his explanations not merely for the relief of 
resting upon the decision of some one else, but because 
we find his presentation of the case so excellent that we 
can neither add to it nor subtract from it: 


I often envy the 
} 


just where he 


because he knows 
He puts an ad cost- 


mail order advertiser 
stands with his advertising. 
ing a certain amount in a certain magazine and if by a certain 
date the “Orders Received” column on his net record card does 
not add up to a certain figure, it is up Salt river for that maga- 
zine. His is an exact science. At least so I am told. May be 
the mail order man has his troubles. I don’t know. 

However, | am fully aware of my own troubles and one of 
them is that it is difficult if not impossible to determine what 
the value of given medium is to me. 

| am endeavoring to exploit certain lines of machinery and 

naturally use technical magazines to a considerable extent. | 
know that this advertising as a whole is very profitable because 
| have tound that the salesmen make slow work of introducing 
i new line until the technical paper ads begin to appear and then 
the sales brace up. Some of these periodicals: are certainly 
worth their weight in gold to me and others are probably a 
losing investment but the difficulty is to separate the sheep from 
the goats. 
Buyers unfortunately do not send in orders by mail on the 
strength of my advertisements. They do not even write me 
encouraging letters asking for literature or use to any other 
enticing suggestion that I dangle before them. No. They 
maintain an air of sullen indifference, refusing to give me the 
slightest inkling as to which are their favorite literary com- 
panions. 

Of course, I do receive some inquiries but their number is 
insignificant when the total volume of advertising is considered, 
for | use over 100 technical magazines. Keying has demonstrated 
that almost every magazine pulls to some extent, but although 
| have been watching this matter carefully for some time, I am 
unable to coine to any definite conclusions as to the relative 
value of the various mediums I use, 

Yet it is highly important to determine this point by some 
means or other. Our machinery is used in a large number of 
industries and since I am naturally not provided with a sufficient 
appropriation to advertise in all the possible magazines I must 
make a selection somehow. Hence I must resort to analysis 
and deduction, my method being briefly as follows: 

In the first place the industries to which I shall advertise 
is determined each year by consultation with the sales depart- 
ment and the appropriation for technical advertising is divided, 
in general, among these industries in accordance with the amount 
of business done in each during the preceding year. Of course 
the development of new apparatus and some other considerations 
will modify the amount given to certain lines. 

I keep a card file of all the technical magazines that might 
be of use to me. These are divided into the various industries 
they represent, such as automobiles, textile manufacturing, coal 
mining, metal mining, wood-working, etc. If a magazine covers 
more than one industry, according to my classification, it has 
a card in each division. On each card is entered the name of 
the periodical, details as to size of page, date of issue, etc., 
the price of one page with a yearly contract of a page in every 
issue (this is for comparison; rate cards are of course kept 
separately), character of editorial matter, whether technical, 
popular, financial, or commercial, and an analysis of circulation 
as follows: 

Total paid circulation. 

Geographical distribution by 
Middle Atlantic, Southeast, etc. 

Percentage of each of the following classes of readers: 
executives, superintendents, workmen, dealers, engineers. 

Part of this information is obtained from a study of the 
magazine and part from the publishers. I find little difficulty 
in obtaining the total circulation and its geographical distribu- 
tion, and in the few cases where it is refused I do not use the 
magazine as I feel I must know what I am buying. : 

As regards the character of the readers, some publishers 
prepare very complete analyses and these are of the greatest 
assistance to advertisers, especially those like myself who must 
depend upon “dead reckoning” to determine the value of the 
medium. Almost all publishers supply such information as they 
are able to obtain, but in many cases they can not classify their 
readers accurately, and this introduces an element of uncertainty 


sections, i. e., New England, 
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Salesmen’s reports also furnish considerable information as 
to the character of certain magazines but these are at the best 
very general and can not be relied upon to settle finer points. 

In preparing the year’s schedule the periodicals for each in- 
dustry selected are considered separately. , ; 

The first step is to eliminate those circulating in sections 
where we can not or do not sell. For example, we can sell 
certain machines to the loggers of the Northwest, but can not 
in any quantity to those of the South because conditions there 
are different. 

The next to be weeded out are those going mainly to work- 
men and dealers as this circulation is useless to us. The re- 
mainder are possible prospects. oe ; 

The next step is to measure the appropriation for the indus- 
try under consideration so as to determine how many of the 
magazines left can be used. In some industries I feel I need 
full pages to state my case properly, while in others half pages 
seem sufficient, depending upon whether buyers are well edu- 
cated to our position or not. I endeavor to appear in every issue 
of the monthlies and at least in every other issue of the weeklies. 
If I have money enough to use this amount of space in all the 
magazines remaining after the first elimination I use them all; 
if not, I refine further step by step until my appropriation fits 
the residue in hand. BS nes, irs 

The first to go are those that are inferior in editorial 
matter and make-up. The next are those that appeal to execu- 
tives rather than to managers and superintendents. I feel that 
these latter are more active in specifying machinery than presi- 
dents and directors, who are not active managers. Writers of 
commercial technical papers disagree with me in this, but I have 
yet to change my views. Of course I realize the value of ap- 
pealing to executives on matters of increased production and 
economy and do so whenever possible; but I am here consider- 
ing a case where I am embarrassed by the presence of a number 
of good mediums and the absence of sufficient eash to use them 
all, and hence must select only the most desirable. 

If I still have too many mediums for my pocket book, I 
choose monthlies and leave out the weeklies. I do this because 
monthlies have a longer life than weeklies, and being read more 
for instruction than for news, they are probably more frequently 
read at leisure so that the advertising pages get a better chance. 
Moreover, twelve ads per year in a monthly create a stronger 
impression of persistence and continuity than the same number 
in a weekly, and if I have analyzed thus far it is because econ- 
omy is necessary. 

There are at least five points in this discourse that 
should be particularly impressed upon the mind of every 
trade paper advertiser: 

1. Buyers do not mention the advertisement that 
interests them. 

2. Salesmen make slow work of introducing a new 
line until the trade paper ads begin to appear. 

3. The first papers to be rejected are those of 
inferior editorial matter and make-up. 

4. The paper that appeals to managers and buyers 
must be selected in preference to that which appeals 
to executives. 

5. Choose the monthlies and leave out the week- 
lies. Monthlies have a longer life than weeklies and be- 
ing read more for instruction than for news are read 
more at leisure, so that the advertising pages get a bet- 
ter chance. 

These are the cardinal points of trade paper selec- 
tion according to an expert—and, better still, according 
to common sense. 


BOSTON LOSES A COMPANY 

The Massachusetts Telephone and Telegraph 
Company, operating in Boston in the shoe and leather 
district and having about 115 subscribers, discontinued 
its service July 15. Practically all its subscribers were 
stock brokers who were given a direct wire service. 
This service will be supplanted by the system of the 
New England Telephone and Telegraph Company, 
which purchased the Massachusetts Telephone and 
Telegraph Company last January. 
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The Betulander Automatic System 


By Eugene Dengler 


to the called subscriber’s 





SYSTEM of auto- 
matic telephony has 
been used for some 


years in a number of small 
exchanges of the Swedish 
government's telephone 
department. A_ 1,000-line 
demonstration plant 1 s 
also erected in Paris. The 
whole of the plant is un- 
der the direction of C. B. 
Clay, who is superintend- 
ing this department for 
Marconis Wireless Tele- 








In addition, the re- 
in conjunction with 
the condensers, perform 
the usual functions in 
central - battery transmis 
system. The of 
relays and condensers are 
assembled together in 
blocks of 10, each serving 
10 subscribers. The num- 
ber of sets can always be 
maintained strictly equal to 
the number of working 


line. 
lays, 


a 


sion sets 








graph Company. Although 
this system has only been 
employed for small ex- 
changes, recent improvements in the selector switches 
and additions to the equipment included in the circuit 
have rendered it suitable for the largest installations, 
and it is now capable of giving a telephone service 
similar to that given by manual exchanges, including 
party lines and the registering of measured rate calls. 
It has the advantages of flexibility, simplicity and 
great rapidity of selection. 

The features of the Betulander system are as fol- 
lows: The subscriber’s apparatus shown in Fig. 1 
sists of the usual type of telephone to which an actuator 
or impulse sender is attached. The number required is 
set up by putting forward the keys of the actuator the 


con- 


subscribers, it being possi- 
ble to equip the spare racks 
at any time. This system, 
therefore, great flexibility with 
extensions, being ready at any time to take care of an 
increase of business by a single addition, while the 
lact that the apparatus is easily interchangeable is 
also an advantage. 

The fundamental principle o 
is the same, and all the principal parts are identical. Fig. 
2 illustrates one of the selectors, which have a vertical 
movement only and are of a very simple design, consist- 
ing of only three electromagnets, the first two of which 
are assembled in a common sheath, but are constructed 
Kach is assigned 


\pparatus. 


regard to 


pt mSSeESSECS 


f each type of selector 


to have separate magnetic circuits. 
exclusively to a line wire and receives the impulses from 





requisite distance, as shown on the case 
of the instruments. The units, tens, etc., 
have a separate lever, and the calling 
mechanism is so arranged that the num- 
ber must be called in the same order that 
it would be written, thus ensuring a free- 
dom from wrong numbers. For example, 
in a 10,000 line system, the thousands 
digit would be set first, then the hundreds 
and on. When the number is estab- 
lished the keys are automatically returned 
to the normal position on the removal of 
the telephone from the rest. The tele- 
phone instrument itself can be of any of 
the well-known types. 

The exchange apparatus is the most 
interesting part of the equipment. In the 
case of the Betulander system, as in most 
other automatic systems the relays play a 
most important part. These relays are 
of a form which common-battery expe- 
rience has shown to be reliable and eco- 
nomical. Each subscriber has a set of re- 
lays and condensers. No matter what the 
ultimate capacity of the system may be, 
the set will consist of four simple relays; 
the first three for receiving the actuator 
impulses and transmitting them to the 
various selectors, while the fourth relay 
only comes into play when the particular 


SO 








the actuator through the subscriber’s line 
relays, and the operation and release of 
the selector is effected by an ingenious but 
simple arrangement of pawls. The third 


electromagnet is operated from a_ local 
circuit through the contacts of one or 
other of the first two magnets, and 


serves principally to hold the wipers out 
of the contact fields during all movements 
of the selectors, thus obviating all unnec- 
essary wear and ensuring secrecy. 

The selectors are mounted on iron 
frames in groups of 10 and each is clipped 
in position by a spring. They can be taken 
out and replaced in a minute by any in- 
telligent person, connection being made 
by contacts on the mounting plates regis- 
tering with springs fitted on the rack. 
These racks also carry the contact fields to 
which the various lines and junctions are 
connected. The contact fields consist 
either of continuous lengths of bare wire 
suitably supported or segments of non- 
oxidizable metal. The design of the con- 
tact fields considerably reduces the num- 
ber of soldered contacts, and is so simple 
in arrangement that faults are practically 
impossible. For very small systems these 
contact fields can made that the 
equipment at the central exchange is re- 


be SO 








subscriber is being called, and is for the 
purpose of connecting the ringing current 


duced to one set of relays and one selector 
per subscriber. Such a board is shown in 
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Fig.3. For larger systems each subscriber has allotted 
to him a selector called a pre-selector of the type pre- 
viously mentioned. Immediately the actuator has been 
released by lifting the telephone, the pre-selector auto- 
matically and instantaneously selects the first disengaged 
junction to a group selector. The subscriber’s actuator 
and relays are then extended through the pre-selector to 
a group selector which now responds to the first series 
of impulses sent out by the actuator, the pre-selector in 
the meantime having been automatically locked in posi- 
tion and disconnected in order that it will not be affected 
by subsequent impulses. Each group selector has an 
auxiliary selector permanently allocated to it, the func- 
tion of which is to seek for an idle selector in the next 
group, which in its turn responds to the next series of 
impulses sent out from the actuator, and so on through 
the whole of the selectors necessary to find the “called” 


subscriber. The number of selectors through which it ‘s 
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scriber, which in turn operates the subscriber’s pre- 
selector C. This pre-selector automatically and instan- 
taneously selects the first idle line of the group of trunk 
lines / assigned to the group of subscribers to which No. 
645 belongs. Assuming in this case that the first free 
line is the second trunk, the connection is thereby ex- 
tended to the corresponding “hundred’s” selector in the 
group Ff. This selector receiving the first group of im- 
pulses sent out by the actuator will be stepped up to the 
third position, selecting the “hundreds” group in which 
the called subscriber is located. The connection is now 
extended to an auxiliary “hundred’s” selector. This is 
one of the group of 10 (shown at G) to which all sub- 
scribers between the numbers of 600 and 699 have access 
when calling for any number between 200 and 299. The 
auxiliary “hundred’s” selector immediately operates to 
find a trunk line connected with an idle “‘ten’s” selector, 
which in this case we will assume to be the fifth. The 

connection is now ex- 





necessary for a call to 
pass depends upon the 
ultimate capacity of 
the system. When the 


final or “unit’s’’. selec- 
tor has found the 
“wanted” line, the sig- 
naling relay, if the 


line be disengaged, is 
immediately actuated 
and sends the ringing 
current out to the line 
at regular intervals | 
until the called sub- 
scriber replies, or the 
calling subscriber re- 
places his telephone on 
the rest. The connec- 





tion having been es- 
tablished, the calling 
subscriber is able to 


hear his correspondent 
being rung. Should, 
however, the called 
subscriber’s line be al- 








tended to a “‘ten’s” se- 
lector, the fifth in the 
group H. The second 
set of impulses sent 
out by the subscribers’ 
actuator serves to 
operate this “‘ten’s’’ se- 
lector, stepping it up 
to the fourth position, 
and thereby selecting 
the ten 30 to 39 of the 
hundred 200 to 299. 
Corresponding to the 
fourth position of the 
“ten’s” selector are 10 
“unit’s” selectors J, all 
of which have access 
to Nos. 230 to 239. As 
the fifth “ten’s” selec- 
tor was used, the con- 
nection is extended to 
the fifth ‘“unit’s” selec- 
tor which is operated 
by the last set of im- 








ready engaged, the 
“unit’s’”’ selector, as 
soon as it reaches this line, instantly returns to normal, 
causing the return to the normal position of all the 
selectors in the series which were used to form the 
connection. As the calling subscriber hears the usual 
busy signal he knows that the desired line is unavail- 
able. \Vhen either of the telephones is placed on its 
rest, the whole of the selectors used in the connection 
are immediately restored to normal, so that the line is 
instantly available in case of another call. This is a 
necessary feature of automatic service. 

lig. 4 illustrates the apparatus which would be em- 
ployed in establishing communication between two sub- 
scribers in a system designed for 1,000 lines, but for 
clearness equipment for only 200 lines is shown in the 
diagram. The maximum traffic is assumed to require 
10 per cent trunking. The hatched selectors are those 
which would be necessary if a 6 per cent trunking were 
sufficient for the traffic. In the figure two subscribers’ 
instruments are represented by Nos. 238 and 645, and it 
will be assumed that subscriber No. 645 after setting up 
the number desired on his actuator lifts the telephone 
from the switch hook. An impulse is transmitted over 
the line 4 to the relay set B belonging to the calling sub- 


Fig. 3. Complete 


pulses and is stepped 
up to complete the 
connection. In this position connection is completed 
between the calling subscriber No. 645 and called sub- 
scriber No. 238, the complete connection being shown 
in dotted lines, so that the course of the call may be 
readily traced by the reader. 

In the diagram there are also shown the selectors 
which are brought into operation when a call is made 
between the same two subscribers, but in the reverse 
direction—i. e., from the subscriber No. 238 to sub- 
scriber No. 645. The completed connection is shown 
in heavy lines. 

It is claimed for this new system that its simplicity 
and flexibility allow the equipment to be in exact agree- 
ment with the actual number of working subscribers’ 
lines, while its great accessibility during working and 
the ease with which extensions can be made is a great 
advantage. Owing to the fact that the actuator is com- 
pletely set up before any impulses are sent to the ex- 
change, delays due to faulty or tardy manipulation of the 
calling device do not occur, and the various selectors are 
therefore always engaged for a minimum length of time. 
This, together with the fact that disconnection at the 
completion of a call is instantaneous, and that the selec- 


10-Line Installation. 
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tors on ascertaining that the wanted line is engaged im- 
mediately restore to normal without waiting for the sub- 
scribers to “hang up,” enable an unusually low per- 
centage trunking to be employed. Careful observations 
have shown that with the Betulander system a higher 
rate of trunking than 10 per cent is very exceptional, 
and, in fact, the rate rarely exceeds 6 or 7 per cent. The 
current consumption is light, and a battery of accumula- 
tors of small capacity may be employed, provided that 
the internal resistance is low. A very simple arrange- 
ment of relays is used for providing the ringing current 
and interruptions. The device is self-starting, which 
makes the system eminently suitable for rural exchanges. 
The arrangement of the contact fields is such that the 
cabling is reduced to a minimum, making the apparatus 
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Inter-State Lays Submarine Cable 

The War Department of the United States has 
granted to the Inter-State Telephone and Telegraph 
Company the right to lay on the bed of the Illinois 
River a submarine telephone cable from Peoria to 
East Peoria, Ill. This improvement became neces- 
sary because the cable now crossing the bridge of the 
Illinois Traction Company is in too close proximity to 
high voltage wires. Moreover, the P. & P. U. is about 
to install a large number of telephones in its new 
East Peoria yards, and there is a possibility also that 
the Inter-State may negotiate for the purchase of the 
East Peoria lines. 

Also all the toll lines from the east will come in 


through the new cable, and it must be made large 
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easy to maintain, readily accessible and economical to 
install. The fact that the working parts can be changed 
by an unskilled person without breaking any soldered 
connection renders the system specially useful in small 
places where skilled attention is not always available. 
The Betulander system is equally applicable to semi- 
automatic or full automatic working, and can at any time 
be converted from semi-automatic to full automatic with- 
out undue waste. 





Reporting on the prospective installation of an auto- 
matic telephone system in a foreign municipality, An 
American consul writes that the local telephone director 
states that the time involved in correspondence with the 
United States practically precludes American firms from 
successfully bidding on the local project, unless they send 
personal representatives. Proposals, however, may be 
sent to this person, who states that they will be given 
full consideration if they contain sufficiently detailed 
specifications regarding the system proposed. 
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Diagram of Exchange Apparatus. 


enough to accommodate them. ‘The estimated cost of 
the entire improvement will be in the neighborhood of 


$20,000. 


Chicago's Telephone Complaint Bureau 

Establishment of Chicago’s new bureau to investi- 
gate the complaints of telephone patrons was _ prac- 
tically assured when the Council Finance Committee 
voted to appropriate $3,000 for its maintenance for 
the remainder of the year. ‘The appropriation will 
provide for a commissioner, an investigator and a 
clerk. An ordinance creating the bureau has already 
been passed by the council. 

Montague Ferry, a consulting engineer in the city 
electrical department, will probably be the head of the 
new telephone complaint bureau, according to City 
Electrician Ray Palmer. Already several complaints 
have reached Mr. Palmer. 
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The Lay of a Layman 


By the T. E. Dopester 


HE doctors tell us that hard work never hurts, 
a7 provided it is seasoned with rest. This is one 

prescription the doctors offer which is quite 
generally accepted. Hard work isn’t hurting many 
telephone men right now. Operators of telephone 
systems are giving their bodies a chance to recuperate. 
Switchboard operators do not get this opportunity. 
The heavy load is spread out over much of the day. 
Men in charge of business find it convenient to use a 
telephone on a hot day. But the girlies like to get out 
in the air, too, and if the service is low, you will please 
remember that vacation time has its call upon the 
switching force as well as upon the executives. Vaca- 
tion time is a July and August institution. Our bodies 
call out for a complete change in scenery and occupa- 
tion. Summer time is the city man’s ideal vacation 
time, whether business booms or drags. In summer, 
city business slows down. The only good reason for 
it is charged to the vacation bug. 


* *K *k 


Given our own way about it, we would lock up 
the shop and discharge the help once a year—say about 
June 30. August 15 we would send out notice that 
the shop would reopen September 1. There would 
be no editions of TELEPHONE ENGINEER for July and 
August. But that wouldn’t be fair to the folks in the 
country, who never think of vacation time as we do. 
Out in the country the telephone exchange shuts up 
like a clam at ten o’clock Saturday night and reopens 
the following Monday morning. In extremely vigor- 
ous communities there is service for the subscriber on 
Sunday morning till ten o’clock and maybe some more 
between four and six o’clock in the afternoon. The 
vacation mania hasn’t become an institution in the 
country. When the country develops the city habit 
we may adopt our plan, but not till then. However, 
dog-days are rightly named. 





* * x 
It is discomforting to try to enthuse in torrid 
weather. There isn’t any punch in our prattle. From 
the city standard, everything dilly-dallies. 
* * * 


But we can lie under the trees and think more 
or less. And in thinking, our mind reverts first to 
Ohio, where telephone affairs were always liveliest in 
the years gone by and where there isn’t a stir nowa- 
days. I had breakfast in Cleveland a few weeks ago, 
at Statler’s. I saw two telephone systems—local calls 
ten cents at either sign—blue bell or stars and stripes. 
It reminded me that Cleveland has about forty 
thousand stations and Cuyahoga thirty thousand. A 
few years ago there was a great pow-wow at Colum- 
bus, when they fixed up a statute that would enable 
these two systems to consolidate. Everybody seemed 
to agree that Cleveland should have but one telephone 
system.and after the Columbus event it was to have 
been clear sailing. Of course, it isn’t any of our busi- 
ness whether these properties ever merge, but it would 
be interesting to know just why they don’t. Cleveland 
Tel. offers outlet for its long-distance calls over 


A. T. & T. lines; Cuyahoga offers outlet for its long- 
distance calls over U. S. Tel. In Cleveland you 
just have to have the two systems to have telephone 
service. Duplications in Cleveland would cut down 
the systems, in the event of consolidation, to nearly 
fifty thousand stations and practically make junk 
of one or the other of the long-distance equip- 
ments. J. P. Morgan & Company was the big pur- 
chaser of the independent properties in Ohio. No one 
need blame the Ohio Public Utility Commissioners be- 
cause these properties do not get together. The A. 
T. & T. can read a balance sheet in its favor. Con- 
solidation isn’t such an alluring proposition if both 
systems pay. Cleveland is an example of how tele- 
phone competition might be made to work out if the 
independent operator had backbone enough to develop 


and hold. 


* * * 


You know that we are charged, sometimes, of 
being Bell-owned ourself. During the past several 
years we have been charged with nearly everything 
Bell or anti-Bell. A publication that dared to invade 
the sanctity of the telephone field and declare a mid- 
dle-of-the-road policy was apt to have the road pretty 
much to itself. And as we went along, there have 
been times when it looked to one side or the other 
that we were playing favorites. In cases like Cleve- 
land for instance, it wasn’t becoming to allege that 
Bell might own both operating, plants in that place 
and would operate both at a profit, providing that was 
possible. The independents would prefer to think that 
Cuyahoga was the irresistible stem to the situation. 
The truth is that independents, ever since Theodore 
N. Vail flirted his peace proclamation at the Black- 
stone hotel, Chicago, have been wondering when the 
3ell agents would be around to look ’em over. Their 
holier-than-thou policy has been their partial undoing. 
The Bell Telephone Company doesn’t bother itself 
about a telephone system that doesn’t bother it. The 
independent operator who is waiting for the Bell to 
buy him out has an all-the-year-around wait on his 
hands. If there is anything the Bell doesn’t want it is 
the operator who lets well enough alone. 


x x * 


From my little observation tower I can see no 
good excuse for an independent operator to await the 
call of the Bell agent. The Bell agent is the man who 
hears the racket of real competition. When it begins 
to make a dent in the Bell balance sheet he comes 
forward without announcement and he sticks around 
until peace has been restored. In Cleveland the boys 
borrow material of each other. 

ok * * 

You will have a merry time in explaining why 
John Joseph Carty went to Europe a few years ago 
and threw the hooks into machine operating at a time 
when his company was developing such a system. 
There has never been a Carty apology because his 
company has spent millions of dollars in an effort to 
acquire all such patents. I ran across an item which 
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tells me that there is a possibility of the American 
Automatic Telephone Company at Urbana resuming 
operations, because the Bell recently paid $75,000 for 
its patents. The idea being, if the Bell wants it, it 
usually gets it. 


A great fuss is being made in Chicago because 
the Bell is buying or has bought the automatic sys- 
tem. It bought San Francisco and scrapped the most 
beautiful plant ever conceived by man. A building de- 
signed for a central station plant was converted into 
general offices for Bell officials. The competitive sys- 
tem in Chicago must have been something that the 
Bell wanted and it is safe to assume that the Bell 
has it now—ahead of the fireworks. The smoke of 
"Frisco has cleared away. 

i K * 

There was a time when independents wondered 
where Bell got the money—but that isn’t a moot ques- 
tion any more. The Bell always seems to have the 
necessary funds to accomplish its purpose. The prob- 
lem that gives us largest concern, is why it buys some 
things. 





oK *K * 


If it was possible to prevent the Bell method of 
spending its own money, the only agency we might 
recommend for the task would be the National Inde- 
pendent Telephone Association. Why do we never 
hear of it except at convention times? 

* * * 

At rare intervals there is a protest that the Bell 
should have a guardian. Out in the far northwest, 
your Uncle Sam is taking a hand in the matter. The 
ell is being dragged into court on a charge of violat- 
ing the Sherman anti-trust law. It is named as a trust 
in the states of Washington, Oregon, Montana and 
Idaho, because of alleged misdemeanors in the con- 
duct of the telephone business. To a man up a tree 
this is discordant music, because it was only a little 
while ago that the attorney-general gave it out off- 
cially that the Interstate Commerce Commission 
would handle telephone cases. President Wilson, it 
may be recalled, is a middle-of-the-roader in com- 
petitive business affairs. His cabinet might safely be 
listed under the same classification. When the at- 
torney-general showed a tendency to side-step, it was 
quite thoroughly understood that Wickersham had an 
emulator. Now comes the story of an honest-to-good- 
ness attempt to adjust matters by the old rule. If 
independents have been wanting a chance now is the 
time. Summer excursion rates are in effect. Oregon 
is a great place in summer, according to the railroad 
folders. 

* *K *K 

From Allentown comes the good word that the 
old Consolidated Telephone Companies of Pennsyl- 
vania are to be reorganized and rehabilitated. Early 
this year, in February, if our memory holds, the re- 
ceivers of the American Union sold the Consolidated 
to a syndicate. After these several months, the syndi- 
cate finds that there is every reason to go ahead with 
the property and develop it. It is only another case 
proving that the telephone, properly handled, is the 
safest investment ever offered for money. I am fear- 
ful, however, that the reorganization committee is 
burdening the property with too large a load. There 
appears to be only 19,000 instruments in the system, 
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representing thirty-six exchanges. Something like 
$5,000,000 in securities are to issue. Unless there is 
an unusually large amount of realty and buildings, 
this seems to be a stiff lug for the present installation. 


LeRoy W. Stanton has commenced to install an- 
other telephone system at Rock Island. You posi- 
tively cannot lose some of the fellows, no matter how 
hard you try. 

And the old National at Wheeling is discharging 
its receivers. At the end of thirty-nine months the 
court has been convinced that a telephone property 
can take care of itself if it is jimmied loose from the 
promoter. 

1K * * 

Up at Mitchell, S. D., the city dads tried put 
one over on our good friend J. L. W. Zietlow, by 
passing an ordinance to regulate the telephone com- 
pany Mr. Zietlow told the aforesaid city dads to play 
horse all they wanted to, but before he would stand 
hitched, he would move out. The judge has the case 
to ponder over. Mr. Zietlow says it would cost him 
$35,000 to move out, but that would be less than half 
the cost to stay. It is comforting to find a fire-eater 
once in a while. Mr. Zieltow has been charged with 
many things, but never with being a bad telephone 
operator. 

* * * 

A decision of the U. S. Supreme Court has held 
as being valid, one of Michigan’s new laws which im- 
posed a lot of back taxes and penalties on the Citizens 
Telephone Company of Grand Rapids and elsewhere. 
In consequence, it is reported that the Citizens will 
reduce its dividend rate from 8 to 6 and join the hosts 
who indulge fashionable finance and issue some 
bonds. It is hard enough to pay taxes as we go along, 
but it is tough to get a jolt of $134,000 worth when 
you're not looking. 

* * * 

Adolphus Busch lost his suit against Stromberg- 
Carlson and had to come across with another $20,000, 
That is harking back some. This is an echo of the 
days before S.-C. moved to Rochester. I had almost 
forgotten that St. Louis was a bidder for the factory 
site. I wonder whether Adolph knows that Pilsener 
is the favorite brand in Rochester. 

* * kK 

Now that the Chicago Telephone Company is out 
for the automatic system, we shall expect to hear a 
big protest from down state. The boys who grabbed 
up the fragments of the Evans-Conklin system and 
breathed the breath of life into that property have 
been the god-fathers of the Chicago independent plant. 
They broke a bottle of wine over the soldered con- 
necting joints when Inter-State and Illinois Tunnel 
met and there must have been a contract of some 
sort. While it is known that Chicago Telephone Com- 
pany has large holdings in Inter-State, the bunch at 
Aurora have never become reconciled to Mr. Sunny’s 
method of doing things. I'll guess that a roar comes 
out of Aurora when it realizes that the automatic is 
threatened in Chicago. It was only a week 6r two 
ago that I asked for more automatic service and unless 
the installers hurry I’m expecting the Bell crowd in 
here to ask what they can do for me! Great little 
business we're in, as sure as you live. 
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Next month TELEPHONE ENGINEER will begin to 
fatten up a bit. We have suffered more or less pick- 
ing for several issues. For one excuse or another 
customers have begged to be let alone for a little while. 
No reason is given and our arguments have had no 
immediate effect. For fancied notions, advertising 
suffers more or less during warm weather. Men roll 
up their sleeves to save their cuffs and their arms stick 
to the desks. It isn’t comfortable to dig into cut cabi- 
nets for electrotypes which are stowed in unhandy 
spots. They realize that sheer laziness is apt to show 
in their copy and it is disheartening to appeal to men 
whom they feel are fishing instead of working. Thus 
we suffer. Our business of getting out the book can 
find no respite. She's got to come out, no matter 
whether the sun beats through the windows and the 
copy paper sticks to our arms. It’s all in the game. 
But did it ever occur to you that we give you more 
text in a single issue of TELEPHONE ENGINEER than 
you ever got before in a journal to the trade? TELE- 
PHONE ENGINEER is nearly all text. That is why sub- 
scribers have been our especial delight for the past 
four years and a half. Some of them have formed the 
habit of renewing their own plus one—a gift to a 
fellow worker. Joy be always with them! 


Following our usual custom the September 
number of TLEPHONE ENGINEER will carry a 16-page 
Manufacturers’ and Suppliers’ Index. Every ad- 
vertiser is entitled to listing in black-faced type—a 
feature that is helpful in more ways than one and 
troublesome only to us. But whether an advertiser 
or not this compilation carries your name and with 
your help lists you under the captions of the several 
things you make. Now is the time to get your copy in 
for the September number. 


Eastern Pennsylvania Telephone Men Meet 


With a banquet at the Colonial Hotel at 1 p. m., 
a final business session at 2:15 p. m., and a special 
trolley car tour of the city, the first quarterly meeting 
of the Eastern Pennsylvania Telephone Association, 
at York, Pa., came to a close July 16. The entertain- 
ment was provided by the York Telephone and Tele- 
graph Company. 

George B. Rudy, general manager of the York 
Telephone and Telegraph Company, read a paper on 
“The Switching System,” at the session held in the 
afternoon. He stated that this system had been in- 
stalled in the local exchange, and since it has been in 
service has paid for itself several times. 

C. C. Frick, president, and H. H. Weber, treasurer 
of the York Telephone and Telegraph Company, took 
part in the discussions at the morning and afternoon 
sessions. 

The meeting was opened at 9:30 a. m., by J. F. 
Stockwell of the Keystone Telegraph Company, Phila- 
delphia, president of the association. 

President Stockwell gave a short talk upon the 
utility bill, dealing with those sections referring to the 
telephone service. Quite a little feeling was shown 
by some of the delegates over the emasculation of the 
bill. The opinion was prevalent among the telephone 
men that the section of the bill which was killed by 
the legislature would have ultimately given the inde- 
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pendent companies service with telephone users in 
New York City, Washington and Baltimore. 

Secretary Bradley, of the Eastern Traffic Associa- 
tion, presented the greetings of the Western Pennsyl- 
vania Association. Mr. Bradley gave a brief talk on 
the complaints of connecting company managers, 
whose difficulties may be either lack of supervision in 
routing messages or an absence of information on the 
part of operators in knowing the points reached by 
their trunk lines. An increase of $20,000 in toll busi- 
ness among independent companies over the same 
period last year was reported. 

“The Necessity of Improving Transmission Over 
Long Distance Lines” was the subject of an address 
made by A. J. Ulrich, traffic manager of the Keystone 
Telephone Company, Philadelphia. Mr. Ulrich urged 
that more co-operation be manifested among the vari- 
ous companies represented in the association. 

Electrical Engineer Forsche, of the Pennsylvania 
Railroad Company, addressed the delegates on the 
subject of “Phantom Circuits.” Mr. Forsche advised 
the operators as to the availability of utilizing all their 
circuits by means of the phantom coil. Addresses 
were also scheduled by Henry M. Tracy, managing 
receiver of the Cumberland Valley Company, and W. 
B. McCaleb, receiver of the United Telephone and 
Telegraph Company, but both men were absent. 

The program of the day included a tour of the 
York Telephone and Telegraph Company’s plant, 
which was made after the morning session. 

The selection of the place for holding the next 
quarterly meeting, three months hence, was left to the 
executive committee. The third quarterly meeting, 
six months hence, will be held in Philadelphia. 

The officers of the association are: President, 
J. F. Stockwell Philadelphia; first vice-president, M. 
IX. Reeder, Hughesville; second vice-president, Joseph 
I’, Ogden, Tunkhannock; secretary and treasurer, O. 
K. Kines, Harrisburg; executive committee, J. F. 
Cockwell, Philadelphia, chairman; G. B. Rudy, York; 
Cameron L. Bear, Harrisburg, and C. A. Carl, Harris- 
burg. 





California Commission News 

The California Railroad Commission has ren- 
dered a decision in which it grants authority to the 
Pacific Telephone and Telegraph Company to with- 
draw from territory in and about Compton, and also 
authorizing the Consolidated Utilities Company to 
withdraw its telephone service from the territory in 
and adjacent to Watts Station, Los Angeles county. 
The commission also authorizes the companies to 
enter into an agreement under which ample telephone 
service will be provided for the communities con- 
cerned. The effect will be to curtail certain free 
switching between Watts Station and Compton, and 
to extend switching privileges between Watts Sta- 
tion and the city of Los Angeles. 

The Delano-Linns Valley Telephone Company of 
Kern county, Cal., and the Pacific Telephone and Tele- 
graph Company have applied to the railroad com- 
mission asking that the Pacific Telephone and Tele- 
graph Company be authorized to withdraw from a 
certain section in Linns valley and to turn over the 
business to the Delano-Linns Valley Telephone Com- 
pany. 
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Automatic Methods in Long Distance 


By H. M. Friendly and A. E. Burns* 


N DER usual practice, through switching introduces 

relatively expensive operating methods, due to the 

fact that more operators and more line circuits are 
required than to handle the traffic over direct trunk lines, 
and direct way-lines; thus meaning lower earning eff- 
ciency to the operating company and retarded service to 
its patrons, the latter doubtless having a potent though 
intangible effect in discouraging business as well. In the 
first case mentioned, employing usual methods, the Port- 
land operator desiring Tacoma would first be obliged to 
signal Centralia or Chehalis in the usual way and await 
the operator’s convenience in responding; then tell this 
operator her wants, and again wait until she ascertained 
the state of the desired line, and reported back, if busy, 
thus consuming the time of two operators, and what is 
of far more moment—the time of the line. An operator 
establishing her own through connections by remote con- 
trol avoids such delays—in fact gains all the advantages 
of direct trunk efficiency between points where the vol- 
ume of traffic does not warrant the expense of the proper 
number of trunk lines to carry the maximum or “peak” 
demand without delaying traffic unduly, or where the 
advantage of direct trunk or direct way service is desired 
but not warranted by the traffic offered. The delays 
experienced in establishing through connections manu- 
ally at intermediate offices are augmented by the delay 
in getting the established connection taken down at the 
termination of the service, or annoyances such as an in- 
advertent disconnection at the through office. In the 
remote control method, the withdrawing of the plug by 
the calling operator instantly disconnects the lines, and 
not otherwise. 

Operators maintain that there is far less nerve strain 
and fatigue attaching to the remote control method of 
establishing through switches than with the manual 
method where the enforced delays under stress are very 
trying. 

In order to facilitate “rapid fire’ service between 
Portland and Seattle, a distance of 185 miles (297.7 km.), 
an unusual traffic and circuit arrangement was devised. 
But one trunk circuit was available, a No. 8 B. & S. cop- 
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Fig. 4. Trunking Circuit from Toll Line to “B’’ Board. 


(See Figs. 5 and 10.) 


per loop having no intermediate offices obtaining service 
over it, and since many calls to Seattle were special calls 
or through calls to points beyond, it was necessary that 


*Concluded from July. Paper presented at the 30th Annual Conven- 
tion of the A, I. E. E., June 24, 1913. 


the Portland operator should be able to signal the Seattle 
toll operator at will in the usual way without disturbing 
the Seattle B operator. Following the regular line jack 
on the Portland switchboard is an auxiliary jack that may 
be called the B board jack, which is used when the Port- 
land operator desires to order up a number directly via 


BOAF 





TOLL OISTRIBUTION 
BOARC 





TOLL BOARD 


Jeuttirces 


r 


Direct Trunking from Toll Posi- 


i (See Figs. 4 and 10). 


the Seattle B board, the Portland operator upon plug- 
ging into this jack being able to speak directly into the 
head telephone of the Seattle B operator over the regu- 
lar toll line without further preliminaries, and remains 
so connected until the B operator plugs into the called 
subscriber's line. Over the B board jack at Portland are 
placed two lamps which indicate by glowing that the 
Portland operator is not restricted by the Seattle toll 
operator, and further that she is in connection with the 
/} operator’s head telephone, and thus can proceed to 
order up the desired subscriber’s line. The extinguish- 
ing of the second lamp indicates that the B operator has 
inserted the line or trunk plug into the local line jack. 
\ lamp is placed over the jack of the line on the Seattle 
toll board, which by. glowing indicates to the operator 
that the line is in use to the B board and is cut off at the 
toll board, the busy lamp being also lighted over the 
answering jack and its associated multiples. 

The principle of operation (see Figs. 4 and 5) is 
that the Portland operator by plugging into the B trunk 
jack causes battery current to be projected out on the line 
which operates a relay at Seattle, cutting the line into 
the B operator’s head telephone set, whereupon the Port- 
land operator proceeds to ask for the Seattle local num- 
ber, just as a Seattle A operator would, specifying how- 
ever, “on 16,” such being the number of the B plug as- 
sociated with the toll line, as otherwise the B operator 
would not know what B plug to use. This cutting into 
the operator’s set is accomplished through the agency 
of relay A, Fig. 4, which is operated from the shell wire 
of the B board jack. The current flows through two 
relays in series, relay C and D. Relay C is adjusted to 
operate through a resistance of 4000 ohms, while relay D 
will not operate through a resistance of over 2000 ohms, 
which gives a margin of adjustment that is used to give 
supervision in the following manner: If the switching 
apparatus is on the line, that is, the Seattle toll operator 
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has no plug in the line jack, relays C and D pick up and 
light the supervisory and guard lamp associated with the 
Portland B board jack, assuring the Portland operator 
that she has the circuit to the Seattle B operator’s head 
telephone set. This same current operates relay No. 3, 
Fig. 5, which controls relay No. 2, a cut off relay which 
disconnects the toll switchboard, lighting a lamp over the 
answering jack and the associated multiples and thereby 
apprising the toll operators that Portland has the line in 
service via B board. Relay No. 2 also operates relay No. 
4 which cuts in on the B operator’s head telephone cir- 
cuit. When the B operator inserts the trunk plug asso- 
ciated with the toll line into the called subscriber’s line, 
or into a trunk jack to a sub office, relay No. 5 operates, 
cutting off the B operator and lighting the subscriber’s 
supervisory lamp on the B board. Relay No. 6 operates 
when the subscriber answers, extinguishing the B super- 
visory lamp, and locking relay No. 7 in an operated po- 
sition until the call is released by the Portland operator 
withdrawing her switching plug. Another action of re- 
lay No. 5 is to cut the 2000-ohm resistance in series with 
the line relays, causing relay D at Portland to fall back, 
lighting the guard lamp No. 2 and thus giving Portland 
notice that the B plug has been inserted in the called 
line. When the subscriber answers and relay No. 6 is 
operated, this 2000-ohm resistance is short-circuited, 
causing relay D at Portland to pick up again, extinguish- 
ing the second guard lamp and apprising the Portland 
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operator that the subscriber has answered. When the 
Seattle subscriber hangs up, relay No. 6 falls back, re- 
moving the short circuit from the 2000-ohm resistance, 
and causing relay D to again light its associated lamp. 
‘The clearing signal is not given at Seattle until the Port- 
land operator removes her plug, whereupon relays No. 
3, 2, 1, and 7 fall back, and relay No. 5 being operated, 
causes both supervisory lamps to glow until the B oper- 
ator removes the plug, when all parts of the apparatus 
return to the normal positions. In this condition the line 
can be used for normal toll purposes, ringing on the line 
operating the regular line signals only, the Seattle oper- 
ator answering the signal by plugging into the line jack 
and cutting off the trunking apparatus by means of re- 
lay No.8. This cut off feature gives the Seattle operator 
an equal chance of securing the line for outgoing busi- 
ness and renders it impossible for the operator at Port- 
land to monopolize the line. 

Except that the Seattle B operator is instructed to 
give the direct toll line trunks special attention, there is 
nothing to distinguish them in supervision from any of 
the local trunks, but a sounding relay associated with the 
lamps of the direct toll line trunks which is mounted be- 
neath the keyshelf of the B board to aid in attracting 
the operator’s attention to insure the most prompt dis- 
connections. 

Similar circuits were used between Tacoma and 
Seattle, provision being made also for Seattle to call 
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Tacoma subscribers in the automatic exchange by means 
of an automatic calling device, which is described later 
in this paper. Calling with an automatic calling device 
as above has been tested successfully from Seattle to 
Portland, and there was no electrical reason for not em- 
ploying it. 

If, in calling Seattle numbers directly via the B 
board, the desired party was found to be out, the Port- 
land operator would say, “have him call Long Distance 
16.” Upon the called party requesting this number of 
the Long Distance recording operator at Seattle, she un- 
derstood that the call had originated at Portland, and 
after so informing him, obtaining his number, etc., would 
notify the operator on the Portland line who in turn 
notified Portland, who would complete the call via the B 
board. 

Since the Northwestern Long Distance Telephone 
Company connected with the local automatic exchange 
of the Home Telephone and Telegraph Company of 
Portland, and local automatic exchange of the Puget 
Sound Home Telephone Company at Tacoma, before the 
latter was absorbed by the Sunset Telephone and Tele- 
graph Company, the opportunity offered to improve the 
service to those cities by permitting distant connecting 
exchanges on the system of the long distance company 
to call subscribers at Portland and Tacoma by automatic 
means. It was decided at the outset that to insure satis- 
factory operating and traffic results, the normal uses of 
the lines so equipped must not be restricted in any way 
—that is, it must be possible to signal the toll operator 
at the city having the automatic local exchange in the 
usual way from offices on the toll line, and vice versa. 
Also that means be provided on the toll board for check- 
ing, supervising, and listening in on all switches called 
directly from the distant office to insure proper timing 
of service and handling of lines, and proper discipline ; 
the latter being important for the reason that called local 
subscribers assume that the operator is also local, and 
would censure the toll company for any breach on the 
operator’s part, it being remembered that the distant 
operators are not in the employ of the toll company. Fur- 
ther, than no call into the automatic exchange should be 
possible without the toll operator of that city being im- 
mediately apprised (by means of lamp signals above the 
line jack) of the attempt to call, and of the response 
of the called local subscriber. 

At the distant office two spring jacks (see Fig. 6) 
are provided; one for normal switching, having a signal 
associated therewith; the other an auxiliary jack, being 
used for automatic calling only. The operator first as- 
certains by listening in on the regular or normal jack 
if the line is idle (if a way line), and then withdraws the 
plug and inserts it into the auxiliary jack and proceeds to 
“dial” the number without further preliminaries. On 
the completion of the dialing, two impulses are made by 
calling the digit “one” twice in quick succession which 
rings two short bells at the called subscriber’s telephone 
in the automatic exchange. It has been found that this 
method of ringing is more convenient than to ring with 
the regular cord ringing key. However, by the intro- 
duction of an additional relay (as E Fig. 1) in the ap- 
paratus set at the calling office, such cord-key ringing 
may be effected. In such case the distant office would 
ring the local subscriber in the automatic exchange in 
the same manner as in ringing on a direct line. The 
automatic exchanges referred to are what is known as 
the three-wire Strowger system, thus necessitating the 
use of a ground in connection with the two line wires to 
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effect a call. In the first experiments looking towards 
the use of the automatic feature on the toll lines, the 
three-wire principle was adhered to, and gave satisfac- 
tion on those lines serving the two terminal stations only 
as trunk lines, but where three or more stations were 
served it was seen that to keep the two wires from any 
loop connections would involve too many complications in 
station equipment. Another thing that rendered the 
three-wire circuit on the toll line end practically out of 
the question was that any kind of ringing current used 
for signaling between stations would vibrate the relays 
of the apparatus set and cause a great deal of trouble in 
the automatic exchange. Due to the operating conditions 
of the three wire automatic system, this would be certain 
to cause a great many cut-offs and extraneous noises on 
other lines in the local automatic exchange. The 
called “two-wire’” system of calling was therefore 
adopted, with the necessary modifications to translate 
from the two-wire system on the toll line to the three- 
wire system on the local automatic exchange. ‘The only 
difficulty met was due to the fact that in this system the 
connector or last switch of the series involved in making 
a call in the automatic exchange drops back if the line 
called happens to be busy; a “vertical” impulse following 
which would ring on the called line if it had been selected 
serves to step the connector “off normal” and = auto- 
matically gives the busy tone to the calling party. If, 
however, the ‘vertical’ impulse were followed by a 
“rotary” impulse, the connector would again step up and 
another vertical or series of vertical impulses followed by 
a rotary impulse would select one of the hundred lines 
served by this connector, and ring some subscriber— 
almost certainly the wrong one. To guard against this, 
two different types of repeaters or translators were de- 
veloped ; one depending upon a small step by step mech- 
anism (see Fig. 7) similar to that used by the automatic 
system in meter switches, and the other (see Fig. 9) 
depending upon a polarized relay being actuated by the 
proper polarity from the calling station, to eliminate the 
rotary impulses after the subscriber's number has been 
selected. 
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Impulse (See Figs. 6 and 10). 


The first method is the one used in the circuit shown 
in Figs. 6 and 7. In Fig. 6, the two line wires are con- 
nected to a double wound retardation coil, from the cen- 
ter of which the circuit can be traced through the con- 
tacts of the calling device (normally closed), to grounded 
battery, or if desired, to ground direct. To trace a call 
on these circuits, take for instance a station having the 
calling device grounded, and of course, having battery 
current on the repeater (Fig. 7); normally none of the 
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calling station apparatus is connected to the line, and it 
is only when the calling operator plugs into the auto- 
matic jack that it is so connected. If the toll line is 
free, the desired local number is obtained by rotating 
the calling device successively according to the digits 
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(and letter prefix corresponding to a digit) of the sub- 
scriber’s number. If the digit 5 is called for instance, 
the ground will be interrupted five times in quick suc- 
cession by the calling device, after which a comparatively 
long pause follows while the operator is preparing to 
“dial” the next digit. It is this prolonged pause which 
is utilized to give the rotary necessarily following each 
digit in the three wire system. 

After the number has been selected, ringing, as _ be- 
fore stated, is accomplished by calling two digits 1 on 
the calling device, giving a distinctive double ring pecu- 
liar to “Long Distance,” the toll operators at the cities 
mentioned using a similar code in ringing subscribers. 
[f the subscriber's line is busy the busy tone apprises 
the calling operator of the fact. If the called party an- 
swers, the call is handled in the usual way, and upon 
completion the apparatus is released by the calling oper- 
ator merely withdrawing the plug for a second, after 
which the line and equipment is ready for another call. 
lig. 7 is a set similar to that in Fig. 1, previously de- 
scribed, having point No. 1 grounded, Nos. 2 and 3 con- 
nected to the line wires, No. 4 to a lamp associated with 
the answering jack of this line, Nos. 8 and 9 to the 
vertical and rotary wires respectively of a trunk ter- 
minating in a “first selector” in the automatic exchange. 
No. 10 is wired to a second lamp associated with the 
answering jack, while No. 11 is main battery as before. 
The ground which was traced to the line wires in Fig. 
6 may be followed through the two windings of the re- 
peating coil, through the double wound relay 4, through 
the contacts of relay G to battery. Relay A lights lamp 
No. 1, which apprises the operator that a call is about to 
be made, also operates relay F, which cuts in the trunk 
to the automatic exchange and throws a ground on the 
fourth spring of relay A. When the calling operator 
manipulates her calling device, the line circuit is broken 
a number of times corresponding to the digit or letter 
called. Relay A falls back with each impulse and “re- 
peats” each impulse to the vertical wire of the trunk, 
and also causes relay B to pick up which in its turn oper- 
ates relay FE. Both B and E are sluggish relays, having 
a short-circuited winding or a heavy copper cylinder on 
one end of the core, and therefore do not fall back in 
the short interval between impulses, but do fall back in 
the longer interval between the various series of impulses 
corresponding to the several digits; first B falling back, 
then after a short interval, E. Tracing the circuit, with 
FE. picked up and B in the normal position, there is a 





ground on the rotary side of the trunk, which serves to 
give the necessary rotary impulse at the end of each 
series of vertical impulses corresponding to the digits 
called. Each time relay E picks up it steps up the small 
ratchet wheel shown in Fig. 7, the steps being held by a 
pawl controlled by relay #. Each number of the auto- 
matic exchange is composed of five digits, as 41000, 
B1900, C3211, etc., and this wheel is adjusted to com- 
plete the contact of the spring actuated by it at the com- 
pletion of the fifth rotary impulse. This operates relay 
( which reverses the automatic trunk, and disconnects 
the vertical impulses coming from relay 4A. When the 
calling device is again operated, this time to ring the sub- 
scriber, the same sequence of relay actions takes place 
as before, but as the vertical impulses are disconnected, 
the automatic trunk is not affected until the rotary im- 
pulse, and, the trunk being reversed, this is thrown on 
the vertical side of the trunk, ringing the subscriber, 
or if the line is busy, stepping up the connector switch to 
“off normal,” and giving the characteristic busy tone. 
Upon the subscriber removing the receiver, battery and 
eround are thrown back on the trunk from the connector 
switch, operating relay D, which lights lamp No. 2, and 
apprises the checking operator on the toll board that the 
conversion is about to begin. When the call is completed 
and the calling operator removes her plug, relay 4 falls 
back, B and £ picking up as before. After about one- 
half second, relay F falls back and disconnects the 
ground which operates B, consequently, B falls back fol- 
lowed by E, giving a rotary impulse as before. With F 
in a normal position, however, the automatic trunk is 
short circuited, and this causes the rotary impulse to 
give the “short and ground” necessary to release a call 
in the three-wire Strowger system. 

The reason the trunk is reversed instead of the 
rotary being merely disconnected after the fifth rotary 
is that a false ring would be given on release before 
relay F fell back and released the call, thus calling the 
subscriber back to the telephone on a false call. Also, 
in case the calling operator discovered that a wrong 
number had been called, it would be impossible to re- 
lease without giving a like false ring, all of which would 
not add to the prestige of the automatic system. 

As stated before, grounded ringing power or ring- 
ing power subject to grounds must be guarded against 
when the switch is not in use, and this is accomplished by 
means of relay G, a polarized relay bridged across the 
line. When ringing impulses come in over the line, this 
relay vibrates, and keeps relay A from securing enough 
current to operate. 

It will be noticed that lamp No. 1 flickers with each 
impulse from relay A, and these interruptions could be 
utilized to operate an indicator over the answering jack, 
or tape register if it was considered advisable for the 
sake of convenience in checking calls. 

In the automatic apparatus set previously described 
(Figs. 6 and 7), the step by step mechanism is utilized 
to eliminate the rotary impulse after the fifth digit is 
called, but in the repeater set about to be described ( Figs. 
8 and 9) a reversal of the polarity or direction of the 
current is depended upon to accomplish the same result. 
The fatter method has the advantage of a more positive 
ringing control, but has the disadvantage of requiring 
battery current at the calling station, minus polarity 
for calling, and plus polarity for ringing the subscriber. 
While the first set described required a step by step 
mechanism, the latter requires additional relays, which 
although not complicating the action of the set, still 
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take up considerable extra space. Where the calling 
station has no battery supply, the former is the only 
choice; where battery is available, the choice is about 
even between the two systems with a slight preference 
for the second type on account of its more positive 
action. The operations of calling are identical and will 
not be gone into in detail, but to ring the subscriber the 
calling operator, using the latter circuit, depresses a self 
restoring key associated with the calling device which 
reverses the polarity of the battery as can be seen by 
tracing Fig. 8. This ringing of the called party in the 
distant automatic exchange could be accomplished by 
introducing a relay similar to relay E, Fig. 1, at the 
calling office, and using the usual cord ringing key. 
The functions of relays A, B, C, D, E, and F, Fig. 
9, in calling are practically identical with the functions 
of the similar relays in Fig. 7, and can be followed by 
reference to the preceding explanation of that circuit. 
The only difference is that the controlling relay F is 
operated by the polarized relay G (Fig. 9) which oper- 
ates in the minus direction when actuated by the calling 
current. When the current is reversed by the ringing 
key at the calling station, relay G operates in the plus 
direction, operating relays E and C, the latter locking 
itself during the remainder of the call. Relay 4 not 
being sensitive to directional currents remains actuated 
and consequently relay B does not pick up. In this posi- 
tion, with relay E actuated and relay B normal, the 
rotary side of the trunk would be grounded but for the 
fact that relay C has reversed the trunk, throwing this 
ground on the vertical wire instead, ringing the sub- 


























scriber. The impulse wire from relay A is disconnected 
for the prevention of false rings and local supervision 
by means of relay D and lamp No. 2 and the release at 
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Control (See Figs. 8 and 10). 


the termination of the call, are all accomplished in the 
same manner as shown in Fig. 7, and need not be de- 
tailed again. 

In guarding against grounded ringing ,it was found 
that on account of the extreme sensitiveness of relay G 
(Fig. 9) to such disturbances it was necessary to bridge 
polarized relay H across the inner terminals of the re- 
peating coil and wire it in such a manner that any ring- 
ing currents from the line would vibrate its armature, 
actuating relay / and disconnecting the set from ground, 














Aveust, 1913. 


preventing the abnormal currents from causing any 
trouble. In Fig. 7, it will be observed, a single polarized 
relay was sufficient for this, and the additional relay: / 
(Fig. 9) was only added after it was found advisable 
for the sake of additional positiveness of action. 

It will be observed that any accidental ground on the 
line will not cause a permanent “off normal,” as is the 
case of local lines in the “three-wire’’ system, since the 
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Fig. 10. Office Line Circuit at Portland and Tacoma. 


automatic apparatus in the local exchange returns to 
normal upon the ground clearing, by means of a release 
action in the apparatus set. This is particularly fortu- 
nate, since long, exposed toll lines are always subject to 
accidental contacts of this nature. 

One valuable feature in these repeaters is that any 
number of stations on the line may be equipped with 
automatic calling devices, or the more important ones 
may be thus equipped, and the rest allowed to operate 
on the line in the normal way only. Thus the ordinary 
operation and efficiency of the line is not affected, the 
automatic feature being simply an added convenience 
and time saver to the stations employing it. 

The toll operator endeavors to check closely and 
time all switches called directly by automatic means by 
the distant operator, but in the event of heavy traffic on 
other lines under her care, can ignore the automatic lines 
and still not lower the standard of service to patrons, 
as no calls are retarded and the distant operator at the 
calling office is led to assume that her operating is be- 
ing constantly supervised. 

A vital condition manifesting itself in long distance 
automatic operation, which does not occur in local auto- 
matic operation, is that to insure quite long distance lines 
it is necessary to introduce a repeating coil in the circuit 
between the long distance line and the local automatic 
equipment, that is, in the apparatus set. Also, to insure 
that impulses from the long lines shall be of the char- 
acter to properly actuate the apparatus in the local auto- 
matic exchange, some method of adapting such impulses 
coming from the long lines to the adjustment used for 
the short local lines must be provided. This is done in 
the repeater relays contained in the apparatus set. It is 
found in practice that permanent adjustments can be 
made so that changes are rarely necessary, even for great 
differences in line leakage—such as from dry to heavy 
weather. 
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The longest line equipped for automatic operation 
is from Corvallis to Portland, via Albany, a distance of 
96 miles (154 km.) Albany also obtains automatic serv- 
ice over the same line to Portland. The line is No. 8 
b. & S. copper to Albany, a distance of 84 miles (135 
km.) and is No. 12 B. & S. copper from Albany to Cor- 
vallis, a.distance of 12 miles (19 km.). 

In the circuits used, both limbs of the line have been 
reserved for signaling and controlling the various circuit 
changes. However, the circuits have been designed to 
admit of ready change so that only one limb of the line 
would suffice, allowing the remaining limb to be used for 
telegraphic service if desired. Modifications may be 
made to permit the operation of phantom circuits as well. 

At Portland and Tacoma a distributing board (Fig. 
10) is provided for the convenience of the chief opera- 
tor, permitting the answering jacks to be rearranged for 
night switching or for the distribution of traffic the lines 
on the multiples remaining permanent. 

Supplementing the automatic and remote control 
methods in connection with toll lines, conveniences have 
been provided to facilitate the general operating as far as 
possible so that the least manual effort is required in 
handling traffic. Such saving not only conserves the 
operator’s time, and speeds up switching and service, 
but it greatly conserves the time of toll lines—the operat- 
ing company’s only stock in trade. At Portland and at 
Tacoma, the company’s largest offices, call wires are 
provided from all operator’s positions to all operator's 
positions. Listening keys cut off all listening keys on 
the cord sets ahead, so it 1s impossible to cut two con- 
versations together by accidentally getting two listening 
keys thrown, and thus demands less attention and care 
on the part of operators. At the right of the cord listen- 
ing keys is the supervisory key with a position call wire 
lamp associated therewith, the relay actuating the lamp 
being mounted on the under side of the keyshelf, so that 
the closing of it will make enough noise to quickly at- 
tract the attention of the operator to the signal. Should 
the called operator be listening to a conversation at the 
time, she throws the supervisory key cam to the front 
position, which places her in connection with her call 
wire, cutting off the cord listening keys, and when 
through she returns it to the center position, when she 1s 
again supervising the cord conversation—the cord listen- 
ing keys not having been disturbed. The rear position 
of the supervisory key allows unobstructed listening and 
talking. The center or supervisory position of the key 
short circuits the secondary of the operator’s telephone 
induction coil and cuts in a 3,000-ohm non-inductive re- 
sistance. Non-inductive resistance is used in lieu of in- 
ductive resistance, since the speech may be further at- 
tenuated without rendering it unintelligible. It is not 
necessary to restore a listening key on a conversation 
should an operator desire to converse with another local 
toll operator—she simply depresses the corresponding 
order button, the cord listening keys being cut off by a 
relay before she gets the order wire connection; this 
operation being effective regardless of the position of the 
supervisory key. All supervisory circuits are so designed 
that no noise is discernible to correspondents on whom 
an operator may be listening, by any manipulation of 
the supervisory key or order buttons. Operators can 
listen on front or rear cords independently, and that with- 
out first restoring the regular cord listening key of the 
set; that is, the cords can be cut in both directions with 
the normal listening kev thrown to the listening position. 

Reliability of action has been a first consideration 
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in devising the equipment described. Although a circuit 
in which a number of functions are combined in one relay 
may look simpler in the circuit diagram, and may even 
have a lesser first cost, by providing several relays with 
simpler and more positive action, the reliability of the 
apparatus may often be increased and maintenance re- 
duced. . 
In dealing with local exchange equipment the in- 
creased first cost due to elaborate equipment would be a 
fatal condition where the revenue per line is compara- 
tively small, but where long and heavy copper circuits 
on expensive construction, and the time of operators is 
concerned, the revenue running to several dollars per 
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hour, the first cost of an apparatus set constructed on 
apparently extravagant lines is a comparatively insignifi- 
cant percentage of the total investment. To put it dif- 
ferently, if an expenditure of ten thousand dollars on a 
toll line is justified by the traffic offered, each one per 
cent of gain in efficiency should warrant an extra expen- 
diture of one per cent of ten thousand dollars, or one 
hundred dollars, which exceeds the total cost of the 
most expensive of the line equipments described. Conse- 
quently, the use of automatic apparatus whereby any ap- 
preciable improvement in service is obtained is in every 
way consistent with attaining the highest commercial 
efficiency of the plant. 


Checks and Bank Accounts 


By Walter K. Towers 


OHN McGEE owed Warren Gordon five dollars 
J for a couple of loads of cordwood. Gordon, having 

delivered the wood at McGee’s residence, went to 
\IlcGee’s store to secure his money. McGee drew out his 
check book and signed a check in the usual form, in- 
structing his bank to pay to Gordon the sum of five dol- 
lars. This was on Tuesday afternoon about two o’clock. 
Che bank did not close until four, but Gordon, knowing 
that McGee was a responsible man of means and not 
needing the cash at that time, decided he wouldn't 
cash the check at once, but would keep it until he needed 
money at the end of the week. Wednesday passed with 
the bank open for business in the usual way, but again 
Gordon did not present the check for payment. On 
Thursday Gordon heard rumors that the bank was in 
difficulties and might fail, so he hastened to its doors 
only to find that he was too late and that they had already 
been closed. The failure proved complete. 

Gordon went to McGee and asked that he be paid his 
five dollars, insisting that it was McGee’s bank that had 
failed and that he had never received his pay for the wood 
delivered. McGee inquired into all the circumstances 
and pointed out that had Gordon presented the check 
for payment on either Tuesday afternoon or any time 
Wednesday it would “fave been paid in full. McGee 
further stated that he had had the money on deposit in 
the bank and it had been lost. Had Gordon presented 
the check within a reasonable time five dollars, at least, 
would have been saved, and there was no reason why 
McGee should lose the five dollars a second time. Be- 
fore the law McGee’s position was correct, he was not 
required to make good the check, Gordon having failed 
to present it for payment when he reasonably might have 
at a time when it would have been paid in full. 

The payment of obligations by checks on bank ac- 
counts is a familiar business procedure in every commu- 
nity, and an examination of the legal relations of the 
banker, the depositor who signs the check and the per- 
son to whom he gives it, is of the greatest practical im- 
portance. Let us examine the legal significance of a 
check, the requirements of a good check and the obli- 
gations of the various parties to it. 

The form of a bank check is familiar enough to all 
of us. It is usually prepared by filling in ink or pencil 
blank spaces in the printed form provided by the bank. 
But the entire check may be written, and checks have 
been prepared on many substances besides paper. Lum- 


bermen have whittled out a smooth shingle and written 
their checks thereon. A young profligate in jail after 
a spree once tore off his cuff and wrote on it a check to 
obtain funds to secure his release. The requirement is 
that the check be in writing of some kind, which includes 
typewriting, etc. It is addressed to a stated bank, which 
is directed to “Pay to the order of John Jones,” or “Pay 
to the order of Bearer,” a certain sum of money. These 
words, “pay to the order of,” are necessary to the nego- 
tiability of the check—that is necessary so that it may ful- 
fill all the legal requirements and be capable of passing 
by indorsement, etc. A check may be drawn to “Bills 
Payable,” or “Rent,” or “Cash,” and is then payable to 
bearer. 

There is no legal requirement that a check be dated, 
but this is a wise and almost invariable custom. Any le- 
gal holder of a check may fill in the true date where it 
has been left blank. A check may be dated in the past, 
or in the future. If dated in the past it is payable at 
once, and if dated in the future it is payable on or after 
its date. While the words “on demand” are not used 
in a check, they are implied in law, the understanding 
being that the bank is instructed by the depositor to pay 
to the order of John Jones on demand. 

A check must be signed by the depositor and usually 
in his own hand, though contract relations between bank 
and depositor may authorize the use of a rubber stamp, 
or some such device in place of a written signature. 

In law the person who draws a check and gives it 
to another is understood to agree that he will stand 
back of the check and see to it that the person receiving 
it secures the money for which it calls, provided he 
handles it in a proper and reasonable manner. If the 
person receiving a check presents it to the bank within 
a reasonable time and the bank dishonors the check, 
and he then gives notice of this to the person who drew 
it, that drawer is bound to pay to him the amount of the 
check. A check should be presented during business 
hours by a person entitled to receive money on it on the 
next business day after receipt, at the latest. As we 
noticed in the case of John McGee and Warren Gordon, 
if the check is not presented within this time, and the 
bank fails, the loss must fall upon the person who failed 
to present it. But if the depositor suffer no loss be- 
cause of the delay in presenting the check he cannot 
escape liability if it is dishonored. Thus if Warren Gor- 
don had carelessly kept McGee’s check several days 
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before presenting it for payment and in the meantime 
McGee had withdrawn his account from the bank, there 
being no failure, McGee would have been bound to see 
that Gordon received the amount of the check. 

If a check is received drawn upon a bank in another 
city it cannot, of course, be presented for payment on 
that or the next business day, so it is sufficient if the 
check is put in course of collection on the business day 
following its receipt. One should be as prompt in giving 
notice to the drawer of the refusal of the bank to pay 
a check as to put it in course of collection. 

A check that is drawn payable to “Bearer” may be 
transferred simply by delivery, handing it from one to 
another. If the check is drawn payable to “John Jones,” 
John Jones may transfer it by indorsement—that is, by 
writing his name on the back. If he indorses in blank 
he simply writes his name “John Jones” across the end 
of the back of the check when it is payable to anyone who 
may hold it. If John Jones should write, “Pay to the 
order of Sam Smith, John Jones,” Sam Smith alone 
would then have the right to present it for payment or 
transfer it by further indorsement. The blank indorse- 
ment of the person presenting the check at the bank is, 
of course, sufficient to transfer the legal rights in the 
check to the bank. 

One who takes a check from another usually re- 
quires that he indorse it even though it be already in- 
dorsed in blank or payable to bearer. This is because 
the person who indorses a check to another is under- 
stood in law to make certain promises to the person to 
whom he indorses the check even though he does noth- 
ing further than write his name on the check. The in- 
dorser engages that when the check is properly pre- 
sented at the bank it will be paid, and if it is not paid and 
notice is given to him he will pay the amount to the 
person to whom he transferred the check or any other 
who may subsequently receive it by proper indorsement. 
Thus when you indorse a check you make that promise 
to all future holders of the check. If you are compelled 
to make it good you may have recourse in turning against 
those who transferred the check to you and whose names 
appear on the back as endorsers, or on the face as signers. 

While the bank owes a duty to depositor to pay his 
proper check drawn against an adequate deposit, the 
banker is not bound to pay any check as against a holder 
of it. The rights of the holder are against the signer of 
the check, and those who transfered it to him. But if a 
bank certifies a check it becomes bound to pay it to a 
proper holder. Certification of a check is secured by 
presenting it to the cashier of the bank against which it 
is drawn. Upon determining that the signer has funds 
sufficient to cover the check on deposit, and seeing to it 
that they are set aside for that purpose, the cashier 
marks “Certified” across the face of the check and adds 
his official signature. The funds to cover this check are 
then withdrawn from the control of the depositor who 
signed the check and he may not stop payment of it, or 
withdraw the funds to cover it. The bank becomes abso- 
lutely bound to pay it, and the check is as good as the 
bank. Usually the person who signs a check has it cer- 
tified in order that one to whom he would give it in pay- 
ment of an obligation will be more ready to receive it. 
His liabilities on the check remain the same if he has it 
certified. But if one who holds the check, other than the 
person who drew it, has it certified, he then in effect 
says that he chooses to look to the bank for payment of 
the check, and the depositor who signed it and all who 
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indorsed it before him are relieved from their liabilities, 
the bank alone becoming liable to the holder. 

If an ordinary check comes to you the safe proce- 
dure is to either present it to the bank on which it is 
drawn and secure the cash, or to deposit it in your own 
bank for collection, and do this within twenty-four hours 
after it is received, or at least on the next business day. 
It may seem immediately convenient to turn another’s 
check over to a third party, but if you do so recognize 
the risks involved. The safe procedure is to cash the 
check you have and pay the third party by your own 
personal check on your own account or with the cash 
received. 

Copyright 13, by Walter K. Towers.) 


An Ocean Telephone 


On May 1 what is probably the first ocean tele- 
phone call station was opened for public use, says the 
London Electrician. This is in Platte Fougére light- 
house on a rock lying about 1144 miles to the northeast 
of Guernsey, Channel Islands. The lighthouse, which 
has no keeper, is fitted with a powerful fog signal, 
worked from shore by means of a submarine cable. 
In a fog, ships creep up guided by the fog horn and 
drop anchor near the lighthouse until the fog lifts 
sufficiently to enable them to take the narrow channel 
to the harbors of Guernsey. In such case any pilot or 
ship’s officer by climbing the lighthouse can ring up 
Guernsey telephone exchange and report his ship. 
The telephone is reached by climbing a 42-rung ladder 
to the platform outside the lighthouse doors. Before 
he can leave the ladder the pilot pushes open a trap 
door which covers the manhole in the platform. The 
arrangement is such that the pilot cannot open the 
lighthouse door to reach the telephone until he has 
shut down the trap door over the manhole. The act 
of opening the outer lighthouse door connects the tele- 
phone fitted outside the inner door of the lighthouse, 
which is kept locked. Only one wire in the cable is 
available for the telephone, and even this wire is re- 
quired for other purposes, and closing the door after 
using the telephone connects up several tell-tale de- 
vices. The lighthouse door cannot be left open by 
forgetfulness because the pilot must close it before 
he is able to lift the trap door in order to reach the 
ladder. 


Competition Threatened in Nebraska 

At a meeting of the East Lincoln (Nebr.) Pro- 
gressive League the telephone question was brought up. 
A resolution made at the meeting follows: 

Whereas, the telephone rate hearing before the Nebraska 
State Railway Commission resulting in an order permitting 
the telephone company to raise its rates upon a valuation 
which the general public believe to be excessive and unjust, 
thereby causing general dissatisfaction with the decision of 
the commission and, 

Whereas, The legislature at its last session passed an act 
permitting county ownership of telephone systems, under 
the supervision of the county commissioners. Therefore be it 

Resolved by the people here assembled, that the county 
commissioners of Lancaster county, Nebraska, be, and they 
are, hereby respectfully petitioned to employ a competent 
electrical engineer from the Bion J. Arnold Electrical Engi- 
neering Company, or an engineer of similar responsibility, 
to prepare plans and estimates of the cost of establishing a 
complete telephone system for Lancaster county, including 
both cities and country. And be it further 

Resolved, That the county commissioners be furnished a 
copy of this resolution signed by the president and secretary 
of this meeting. 
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The Telephone Scrap Book 


How the Loud Speaking Telephone Works 


* )UD speaking telephones have become quite a com- 
monplace thing of late, and it may be interesting 
to see just how they produce their results. It 1s compara- 
tively simple to obtain either volume or articulation, but 
difficult to insure both. It is largely a question of current 
carrying capacity and, of course, efficiency. 
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Diagrammatic view of the loud-speaking telephone, showing the lever 
nection to the receiver diaphragm. 


The quality and articulation are largely dependent 
upon the mechanical dimensions of the diaphragm and 
the manner in which it is mounted. In any diaphragm a 
certain tone will be found which is fundamental to it; 
and as the weight of the moving part which is attached 
to the diaphragm is increased, this tone becomes empha- 
sized. If the moving mass is not kept exceedingly small, 
this tone interferes with the proper reproduction of the 
words transmitted. 

The problem of designing an efficient transmitter for 
this service has, therefore, been that of making use of 
the largest possible mechanical proportions in order to 
permit of large currents, without making the moving 
parts too great in mass to destroy distinctiveness of arti- 
culation. 

The one particular point followed in the design of 
the loud-speaking apparatus has been the obtaining of 
a method of construction which will give greater empha- 
sis to the harmonics of the voice and less to the funda- 
mental note. In general, this method will give far better 
results as far as intelligibility is concerned. This prin- 
ciple has been followed out consistently in the construc- 
tion of both the transmitter and receiver used in the 
loud-speaking combination. 

As in the case of the transmitter, the articulation 
of the receiver is governed largely by the mechanical 
characteristics of the diaphragm and the method in which 
it is mounted. In the receiver, the diaphragm has been 
corrugated and mounted on rubber cushions along the 
lines of phonograph construction. It was, however, found 
advisable to depart from one of the usual features of 
receiver construction and use a metal other than iron in 
the construction of the diaphragm. This was made pos- 
sible by the use of an iron armature which would be acted 
upon by the pole pieces. Phosphor bronze was found to 
produce the best result from, the standpoint of both vol- 
ume and articulation and has, therefore, been used for 
the diaphragm. A lever arm connects the diaphragm to 
the armature. 

By employing the magnetic principles used in the 
construction of polarized ringers, the efficiency of articu- 


lation was found to be still further increased. This fact 
may be accounted for by the resultant reduction in the 
inertia of the moving parts. The use of a differential 
magnetic circuit in the receiver has also made it possible 
to obtain a two-way positive action of the diaphragm. In 
the normal condition of the receiver the diaphragm 1s 
practically free from all tension. This has the effect of 
greatly increasing the efficiency of construction, due to 
the fact that a much smaller air-gap may be used. 

These new and entirely original constructive features 
have produced a loud-speaking telephone which combines 
clear articulation with a maximum of sound volume. 





MERCURY ARC RECTIFIERS FOR CHARGING TELEPHONE 


HE use of motor generators and similar rectifiers is 
comparatively expensive for smaller exchanges. The 
mercury are rectifier on the other hand is reliable, non- 
sensitive to changes in tension in the wires, has low 
cost of installation and operation, and other advantages 
that need not be mentioned in detail. The little space it 
needs also recommends it, so that it can even be placed 
near the switchboards, if the exchange is cramped for 
space. The efficiency of the rectifiers depends to a large 
extent on the tension used for charging the batteries. 
The installation costs do not rise in proportion with the 
tension, so that two or more batteries can be charged 
when placed in series. With a d.c. tension of 30 volts 
the rectifier has a high efficiency and retains this effi- 
ciency no matter whether running under full load or un- 
der partial load. The efficiency of such a rectifier is 
about 57 per cent independent of the current capacity. 
If charging a battery of 17 cells, this efficiency rises to 67 
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per cent, with 40 cells to 80 per cent, with 84 cells to 85 
per cent. Mercury arc rectifiers are built up to 220 volts 
d.c. and 40 amperes. Any number of them can of course 
be placed in parallel on one switchboard, thus obtaining a 
high charging current. Figs. 1 and 2 show the wiring 
diagrams tor charging telephone batteries when running 
in parallel operation. Characteristic for parallel oper- 
ation is the use of increased self induction in the d.c. 
circuit and of transformers with insulated windings. A 
choke coil is placed in series between the cathode and the 
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positive pole of the storage battery. It is the duty of this 
coil to control the pulsations of the rectified d.c., so that 
the lowest value shall not pass beyond a minimum limit 
at which the rectifier arc would go out. In addition the 
apparatus is to prevent troublesome noises that might oc- 
cur in charging the batteries during the day when the 
telephones are used. This effect is obtained through in- 
creasing the self induction in the d.c. current. Tests 
have shown that rectifiers thus equipped cause no noises 
in the receiver so that operation can go on while charging 
batteries. The cross section of the windings of these self 
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inductances is estimated so that the losses in the coil 
shall not influence the efficiency of the rectifiers. If the 
exchange has two sets of storage batteries, so that one 


set can be charged while the other supplies current for 
the exchange, no increased self induction is necessary. 
With a.c. rectifiers this induction can be left out entirely. 
According to practice followed by most exchanges, the 
neutral points of the transformers are grounded. The 
storage batteries are usually grounded on the positive 
If the rectifier were to work with an auto-trans- 
a short circuit would result in the glass of the 
rectifier as soon as the mercury arc is lighted, as the dia- 
gram in Fig. 1 shows. To avoid this, it has been neces- 
sary to eliminate the grounding on the a.c. side by using 
a transformer with insulated windings. The insulation 
of the two windings is made with great care to avoid all 
passing of current through faulty insulation. The regu- 
lation of the charging current tension is obtained in all 
rectifiers up to 10 amperes d.c. with the aid of resistances. 
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With higher current rectifiers inductive regulation is 
used, thereby avoiding all energy losses.—Elek. U 
Masch. 

By the end of August, 1913, the Société Anonyme 
Ottomane des Téléphones de Constantinople hopes to 
have its service inaugurated. Thirty persons comprise 


the technical staff which is engaged in supervising its 
lines, and the company has about 5,000 kilometers 
(3,100 miles) of cable, 3,000 kilometers (1,860 miles) of 
underground wire and 30,000 kilometers (18,600 miles) 
of duct already placed. Subscriptions for 2,101 sta- 
tions have been received and per cent of the sub- 
scribers are purely Turkish. 
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Telephone Development in China 

USINESS competition is very keen and the Chinese 

are exceptionally close buyers, says H. D. B. Moore 
in the Western Electric News. In the purchase of for- 
eign machinery they are at somewhat of a disadvantage, 
however, having very little technical knowledge. ‘The 
average Chinese customer usually does not see why, for 
instance, one telephone is not as good as another tele- 
phone. He cannot see why one telephone may cost $20 
and another telephone may cost $10, and merely thinks 
any explanation is only a scheme to get him to pay more 
money. All he knows is that he wants a telephone. 
Many things which are self-evident to the foreigner seem 
to be quite beyond the comprehension of the average 
Chinese customer. 


The present telephone development in China is not 


very large. The Western Electric Company, three years 
ago, installed two up-to-date No. 1 common battery 


switchboards in Peking. Each switchboard is at present 
equipped for 1,500 subscribers’ lines, with a capacity for 
6,000. Recently. the company has secured contract for 
a common battery telephone exchange to be installed in 
Tientsin with a present equipment of 4,000 subscribers’ 
lines and a capacity of 14,000 lines. Shanghai has a large 
telephone exchange but the switchboard is of the mag 
neto calling lamp signal type. There is also a fairly 
modern switchboard in Hong Kong, of the magneto 
multiple type. Outside of these places, telephone ex 
changes in China are few and far between. Most of 
them consist of the standard European type 100-line 
magneto switchboards. Very few cities have a telephone 
exchange with as many as 500 subscribers and the aver- 
age telephone exchange in China has less than 200. Still, 
China is changing very rapidly, and as the Chinese are 
eminently practical people they are beginning to realize 
the importance of telephones, a circumstance promising 
a steadily increasing development. 











The New Telephone Exchange at Pek 


The Western Electric Company has recently received 
an order from the Chinese government for a complete 
telephone equipment for Tientsin, including switchboard, 
cable and gpl sets. The switchboard will have 
an ultimate capacity o of 14,000 lines, equipped at present 
for 4,000 lines. The vz wins of the order is over a quarter 
of a million dollars, and is the second large contract which 
has been placed for modern telephones in China. Both 


of these contracts were secured after the keenest kind of 
competition with foreign makers. 

Two small exchanges have recently been shipped for 
installation in 


Tsinanfu. 
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Cross-Arm and Pin Protector 


NDIRECT losses from line troubles and direct losses 

through repair expense on decayed pins and cross- 
arms, amount to a considerable item. Telephone men, 
therefore, will be interested in a cross-arm and pin pro- 
tector recently devised and patented by Henry G. Newell 
of the People’s Consolidated Telephone Company, Rome, 
Pa. The invention is a device for preventing water from 
entering into the joint between the cross arm of a tele- 
graph pole and the pins which are mounted thereon. By 
thus preventing moisture from getting into the said 
joints it is found that the life of these members is greatly 
increased. 

Fig. 1 is a cross sectional view of a cross arm and 
pin, with the improved protector attached. Fig. 2 is a 
side view of the protector. Fig. 3 is a perspective view 
of the same. Fig. 4 is a slightly modified form of the 
protector. 

In the drawing, 7 is a wooden cross arm such as is 
commonly used on telegraph and telephone poles, a 
wooden pin 2 being shown connected thereto and hav- 
ing the usually lowered portion ? extending down into 
a hole in the cross arm, all of which is of the usual form 
and construction. 

The protector as shown in Fig. 1, is placed between 
the shoulder of pin 7, and the upper surface of the cross 
arm and consists of a flat thin body portion 4, around 
the outer edge of which is the downwardly extending 
flange 5, said flange terminating in a knife-like or saw- 
tooth edge so that the flange may be readily driven into 
the wooden cross arm as shown in Fig. 1. The body por- 
tion / is provided at its inner edge with an annular up- 
turned flange 6 which flange has at its extremity a knife- 
like edge which may also be serrated as shown in Fig. 3. 
By thus constructing the flange 6, it is readily driven 
into the wooden pin 2. 

\ somewhat modified form of protector is shown in 
Fig. 4, in which the flange 6 is somewhat elongated and 
is adapted to fit over the pin 2. Its extreme edge is 
adapted to be bent against and driven into the pin. 

















Details of Cross Arm and Pin Protector. 


By the use of this protector, water and moisture is 
prevented from entering between the pin and cross arm, 
thereby preventing the premature decay of both pin and 
cross arm and lengthening the life of each at its most 
vulnerable point. 
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Telephone Is a Life Saver 


N the estimation of the general public, the telephone 
is merely one of the little wheels of our complex 
social and industrial machinery. So unobtrusively does 
it perform its arduous task of saving labor, eliminating 
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The Telephone That Stopped a Bullet. 


time and distance and establishing and maintaining feel- 
ings of kinship between widely separated communities, 
that we accept its services without any conscious sense 
of appreciation. Occasionally some phase of the tele- 
phone business commands special attention, but the indi- 
vidual telephone set rarely gets more than a passing 
thought—except from the trouble man or some irate sub- 
scriber. 

Here is an exception, recorded by the Western Elec- 
tric News. Ina single instant this telephone sprang— 
figuratively speaking—from its niche of obscurity into 
the full glare of the lime light. It stopped a 44 caliber 
bullet, and down in the hill country of Virginia—where 
the incident occurred—that means something. 

This near-tragedy occurred in a pawn shop in Roan- 
oke, Va., and is vouched for by N. ©. Wood, general 
manager of the Virginia-Tennessee Telephone and Tele- 
graph Company. A customer, coming in to pawn a pis- 
tol, passed it, butt foremost, to the pawnbroker with the 
assurance that it was unloaded. Without changing the 
position of the weapon, “Uncle” casually pulled the trig- 
ger, discharging a cartridge that had been overlooked. 
If the desk stand had been sitting an inch nearer the 
end of the show case, one more human life would have 
been added to the ever-lengthening story of the “didn’t- 
know-it-was-loaded” gun. 

The automatic exchange installed at Geelong, 
Victoria, Australia, has proved a success, and the gov- 
ernment has now intimated that it intends to install 
similar exchanges at Balmain, Newtown and Glebe, 
in this state; at Perth, in Western Australia; and at 
Brighton, in Victoria. Altogether these and other out- 
standing tenders will run into about $1,000,000. 
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Trunk Schemes and Circuit Design 


By A B. Hart and W. J. Hilyer* 


HE history of long-distance telephony in the 

United Ikingdom commences with the inaugura- 

tion of the London-Paris lines in 1891. Subse- 
quent to 1891 the postoffice engineers were engaged in 
designing and constructing what has been known as the 
Backbone trunk system. Most of the lines were com- 
pleted and working in 1895, and when in 1896 the post- 
office acquired the trunk lines operated by the National 
Telephone Company, the nucleus of a comprehensive 
trunk service covering the whole country was formed. 
The efficiency of the Backbone lines was of the highest 
grade. Copper conductors weighing 1,600 pounds per 
loop mile were used for the longest and most important 
circuits—such as the London-Glasgow, London-Leeds, 
Leeds-Belfast and Belfast-Dublin circuits. Conductors 
weighing 1,200 pounds per loop mile were used for the 
secondary circuits, such as the Cardiff-Birmingham, Bir- 


mingham-Newcastle, and  Liverpool-Glasgow trunks; 
while for circuits such as London-Ipswich, London- 


Brighton, London-Bristol conductors of 800 pounds per 
loop mile were erected. The Backbone trunks were 
erected as aerial lines throughout. Viewed in the light 
of our present day knowledge and experience, the trunk 
system thus formed was defective in some respects. 

Probably the most important point to decide before 
a transmission scheme can be worked out is the quality of 
speech to be provided for the class of service under con- 
sideration. It has been stated by writers in the journals 
of the American Institute of Electrical Engineers that 
the quality of speech provided for local communication 
is equal to that afforded by two standard telephone sets 
separated by 25 miles of standard cable, and that the 
standard quality of speech for long-distance communica- 
tions is equivalent to that obtained between two standard 
telephones separated by 30 miles of standard cable. 

Mr. Martin tells us that he learned during his recent 
visit to Germany that 30 miles of standard cable is re- 
garded as. the greatest equivalent which should be al- 
lowed between any two subscribers for a long-distance 
talk, of which equivalent not more than 25 miles should 
be aliowed in the trunk line. 

In deciding upon the standards to be adopted for the 
various classes of telephone calls, due regard must be 
given to the conditions under which a subscriber may be 
reasonably expected to use his telephone—for instance, 
for local talks a subscriber may reasonably expect to be 
able to carry on a comfortable conversation in an ordinary 
office into which street noises, etc., penetrate; and for 
trunk talks to towns up to 200 miles distant it is perhaps 
not unreasonable that the subscriber should expect to be 
able to carry on a conversation in an ordinarily quiet 
room; but for extra long-distance talks—continental 
communication, for instance—it is necessary that the sub- 
scriber should provide himself with a silence booth or a 
room made sound-proof. If these propositions are ac- 
cepted, the general experience is that commercial re- 
quirements for local service can be met by a standard not 
worse than 25 miles of standard cable; and that for or- 
dinary trunk service a standard of not worse than 30 miles 
of standard cable can be allowed; whereas for extra long- 
distance talks it is often necessary to speak over lines 
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having a standard cable equivalent approaching the limit 
of commercial speech. The standards intended to be 
recognized in this country have, it is feared, in the past 
been misinterpreted, and what was accepted as a limiting 
value has come to be regarded as a standard for general 
application, with the unfortunate result that communica- 
tion between many points not very widely separated geo- 
graphically is very difficult except under the most favor- 
able conditions of lines and apparatus. Several causes 
have led up to this result, and some of them will be re- 
ferred to. 

It will be well to investigate certain formule which 
have been developed as aids in determining the best dis 
tribution of copper for any telephone system, The laws 
for aerial and underground systems respectively differ 
considerably. 

Taking first the case of an aerial system of line con- 
struction. If a curve be plotted showing the relationship 
between weight and efficiency for open wire, it will be 
found that it obeys the law 

E: + 
alia 


where E is the equated length per mile of loop the single 
wire weight of which is W. 

Let an efficiency expressed as S standard miles be 
required between a zone center and any of a number of 
local exchanges working on a junction center. If L be 
the length and N the number of the trunks between the 
zone center and the junction center; / and n the average 
length and number respectively of the junctions; FE the 
economic equivalent for the trunks and e that for the 
junctions—then 


Rae Oe OF OO Dic cesses z0acceas (2) 
and regarding the value of pole space as constant for the 
smaller gauges of wire (say $35 per mile of loop), we 
have 

2r (NX Lx W+2xX1XK w) 





nt ee Se eh etd can saxbbas eaeaheses (3) 
where -r is the price of copper per ton, and W and w are 
the single wire weights of trunk and junction conductors 
respectively. 














7:12 
sut from (1) W = (5/E)?'? = —_—— 
fF:1-22 
7:12 
and w= 
ei-22 
Substituting these values 
2x NL nl 
— x 7-129 ——__ + _ + 35 (NL + nl) = cost. 
2.240 F1-22 e’-22 
S — LE 
and since e — from (2), 
l 
NL n[?-22 
we have —— + +35 (NL + al) = 
Fi1-22 (S — LE)*22 


cost. 
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By the usual differential method we find the mini- 
mum cost when 
» 
E et Peer (4) 


1(£)\o4ss + 


= win 

Having ascertained this value for £, the nearest 
standard weight can be ascertained from the efficiency- 
weight curve; ¢, of course, will be determined by the value 
S— LE 

8 

Considering the case of a junction center 7 serving 
several local exchanges A, B, C, D, etc., it is desired to 
determine the best distribution of copper between incom- 
ing and outgoing junctions radiating from the junction 
center. Let it be assumed that the local exchanges are 
approximately equidistant from the junction center 7. 

Let N represent the number of outgoing junctions 
required for through traffic and m the number of incom- 
ing junctions. 

Let | be the average length of the junctions. 

K is a constant, the value of which will be explained 
later. 

y? the weight of the outgoing junctions per mile. 
8\/ (n/N) 141 





Then y* 
K 

The ratio n/N will, of course, be determined by the 
ratio of A to B traffic. 

[It is necessary to state here that for purposes of com- 
parative economic investigation it is necessary to assume 
that a 3-inch cable is drawn into a 314-inch duct, and 
that for any size of conductor the cable is filled with 
copper to the same extent. We take 100-pound to 150- 
pound conductors as a standard and assume the same 
total amount of copper in the sheath for all other sizes ; 
if this be not done—and the process is quite legitimate— 
the formule become unwieldy. With this assumption we 
calculate that the wire-to-wire electrostatic capacity will 
be 0:065 microfarad per mile for each size of conductor 
within very narrow limits; 8, the real part of the attenua- 
tion constant for underground conductors, may thus he 
written as 


V™% X 5,000 « 0:065 & R & 108........ (6) 

where FR is the resistance per loop mile; this may be re 
0-534 

written where w is the weight of conductor 
Vw 


per mile of single wire. It follows that the equated 
length of 1 mile of underground wire weighing w pound 


0-534 1 
per mile is — < ——2:; and K in the formula (5) is 
0-106 Vw 
the product of the allowable equated length of junctions 
0-106 
and ———. 
0-534 


LOADING. 

The formula generally accepted for the calculation 

of (8) of a loaded underground cable is 

R+ (S/K)L /K 
p= —__--__, 

‘eee 


where F& is the total loop resistance of the fine and coils 
in ohms; S the leakance at 800 p.p.s. in ohms and K the 
wire-to-wire electrostatic capacity of the line in farads; 
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and L is the inductance per mile of circuit in henries 
(including both the coil inductance and the inherent in- 
ductance of the line). This formula can be written 
r bY S 
R, + @-—-+-— L 
l K K N 
B 
) \ j ] 


Muy 





ee 


where &, is the loop resistance of the line, r is the et- 
fective resistance of the coil at 800 p.p.s., and / its total 
inductance; L, is the inherent inductance of the line and 
L, is the inductance per mile due to the coil. 

It is obvious that both the ratios r// and S/K have a 
degrading effect on speech and consequently any reduc- 
tion in their value is to be welcomed. An iron-core which 
has a ratio r// of 50 has hitherto been used by the post- 
office. Coils having ratios of 25 and 32 are now obtain- 
able, but their cost is comparatively high and the occa- 
sions on which their use is justified economically are rare. 

The value of S/AK which has hitherto been used in 
calculating the value of the attenuation constant of un- 
derground loops when loaded with iron-core coils is 80; 
this value is based on a series of experiments made some 
years ago by Messrs. Martin and Hill. Prof. Fleming 
and Mr. Dyke in their paper “On the Power Factor and 
Conductivity of Dielectrics When Tested with Alternat- 
ing Electric Currents of Telephone Frequency at Various 
temperatures,” read before the Institution of Electrical 
Engineers in March of last year gave the value of S/K 
for a cable which they tested as about 20. The magni- 
tude of S/K depends much upon the care taken in manu- 
facture and in jointing; the cost involved in obtaining 
the lower figure is not high and the matter certainly de- 
serves the careful attention which it is now receiving. [n 
dealing with the provision of new loaded cable after the 
efficiency required has been ascertained it is necessary 
for the circuit designer to determine the cheapest method 
by which the required efficiency can be obtained. A fixed 
standard cable equivalent can generally be obtained by 
various combinations of inductance and resistance. 

When a certain standard of efficiency can be ob- 
tained for the same cost by using: 

(1) Heavier conductors or lighter loading or 
ing with the cheaper kind of coil. 

(2) Lighter conductors and 
loading with the dearer type of coil. 

We prefer (1), since it gives a higher residual value 
of plant than does (2). For underground cables the 
postoffice has hitherto confined itself, excepting as re- 
gards a number of experimental circuits, to what is 
termed “light” loading—that is loading to the extent of 
from 0:05 to 0-06 henries per mile. An increase in surge 
impedance and terminal loss of the circuit occurs as in 
ductance is made greater. Consideration of this point 
and the experimental data at our disposal together with 
the fact that in the case of the heavier conductors a 
relatively large cost accompanies a small decrease in 8 
has so far made it economical to adopt light loading as 
the standard in this country. The considerable extension 
in the use of long-distance loaded underground trunks 
which is likely to occur in the near future may, however, 
alter matters. With loaded lines of from 100 to 200 miles 
in length it may be desirable to utilize heavy loading over 
the middle sections, or to load heavily throughout and 
use specially designed transformers of unequal ratio of 
winding (terminal transformers) to redtice terminal 
losses; the latter possibility is more favorable when it is 
desired to form superposed circuits, and transformers 


load- 


loading or 


heavier 
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with their inherent losses must be used in any case. The 
value of the inductance when @ begins to increase is that 
obtained from the formula. 
R+ (S/K) L, 
L, = ae lend 54 4's 0 40-5 (9) 
r/l+ S/K 
which can be deduced easily from the equation 


R'+(S/K) L {K 
B= ——_——_———_ 
2 \ L 


and is the maximum amount of inductance which can be 
added to the line beneficially. The value of 8 at the same 
instant is Y (Rk —(r/l) L,) (r/l + S/K) K, and is the 
minimum obtainable with the particular circuit. The 
letters in these formule have the significance explained 
above. 

Spacing, of course, always depends upon the par 
ticular length of the cable to be loaded, since it is neces- 
sary to arrange as nearly as is practicable that successive 
coils are placed at equi-distant points. With a wire-to- 
wire electrostatic capacity of 0065 mfds., however, 
the standard spacing for a 133 m.h. coil may be taken 
as 2:5 miles (with terminal spaces of 1:25 miles). This 
gives 3-4 coils per wave length at frequency 2,000. The 
following table gives “standard” spacing and inductance 
per mile for the various types of coils for a cable having 
wire-to-wire capacity 0-065 mfds. : 





Inductance Inductance 
of coil Spacing: per mile: 
(henries). (miles) (henries). 
Extra light loading . 0.060 5.55 0.011 
Light loading ... 0.133 2.50 0.053 
Medium loading . : i 6.175 1.90 0.092 
Heavy loading . .... 0.250 1.33 0.188 


When a cable has to be loaded, however, it is neces- 
sary to adopt a spacing which shall be as near as possible 
to 25 miles (assuming that the cable has a wire-to-wire 
capacity of 0-065 mfds., and is to be lightly loaded), 
and which shall be a sub-multiple of the total length of 
the cable. The terminal spaces, 7. ¢., the spaces between 
either end of the cable and the first coil from that end 
should be half the length of the space between successive 
coils. 

While the cable is being laid up care must be taken 
that the designed length of lay of wires and pairs is 
maintained throughout. During the laying of the cable 
any want of uniformity in resistance or capacity (i. e., 
capacity to the remaining wires of the cable and earth) 
must be balanced out by jointing suitable pairs in suc- 
cessive sections. 


THE DESIGN OF A TRANSMISSION SCHEME. 


The first step 1s to locate the theoretically correct 
positions of local exchanges and to define the boundar 
ies of the exchange areas. The grouping of the local 
exchanges around junction centers must be next stud- 
ied, and the area of the district served by the junction 
center defined. These districts will be similarly 
grouped around a trunking center or a zone center as 
we call it in the postoffice. The zone boundaries will be 
defined and finally grouped into provinces, in each of 
which a zone center will be selected as the province cen- 
ter. We have now to show how we can make the re- 
sults of our fundamental transmission studies fit in with 
the practical requirements of the public service. We 
have suggested that the standard of speech volume to 
be provided for local or trunk communications should 
be 25 and 35 miles respectively. 
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THE SUBSCRIBER'S LINE. 

This is the one link which in every case forms part 
of the train of connections between any one subscriber 
and another. When the subscriber’s line is considered 
in conjunction with other plant, economic considera- 
tions give varying values of equated length depending 
upon the speech quality determined for the class of 
communications under review as the cheapest for the 
line. The efficiency of a common-battery subscriber’s 
line does not vary directly as the resistance, but it may 
be taken that within practical limits any two subscribers’ 
lines having the same resistance are of the same effi- 
ciency irrespective of the relative electrostatic capaci- 
ties in the case of common-battery subscribers’ lines, 
therefore, a ready and practical standard is one ex- 
pressed in terms of ohmic resistance. With the local- 
battery subscriber the same condition does not hold, 
the efficiency of the line depending upon its attenuation 
constant; but any slight disadvantages which might ac- 
crue on account of the fact that resistance is not an 
accurate expression of efficiency is greatly outweighed 
by the advantages arising from uniformity of practice, 
especially as variations ot only a mile or so of standard 
cable result. Consequently the standard is expressed in 
ohmic resistance for local battery, as well as on central- 
battery subscriber's lines. In large towns underground 
cables are generally in use for subscribers’ lines; pipe 
space is precious, and economic investigations will show 
that the cheapest plan is to utilize light wires for sub- 
scribers’ lines, reserving the heavy conductors for the 
much less numerous junctions and trunks. Apart alto- 
gether from transmission considerations, matters of 
construction limit the size of wires which can be used: 
the smallest size of underground wire used by the post- 
office for telephone work weighs 10 pounds per mile, 
whilst the smallest open wire (bronze) weighs 40 
pounds per mile. These sizes are therefore assumed to 
be for our purpose the standards for subscribers’ lines 
in cables and on open lines respectively. 

Taking the resistance of 10-pound conductors per 
mile loop as 176 ohms and fixing the limiting resistance 
of a subscribers’ loop as 350 ohms, we are able to reach 
subscribers within a radius of 2 miles from the exchange 
on 10-pound conductors. This radius will include the 
area served by local exchanges in all important towns. 
In the smaller towns and rural districts much of the 
subscribers’ lines will be aerial and, therefore, of a re- 
sistance not greater than that of 40-pound bronze. More 
over, the distances reached by underground cables will 
be considerably shorter than in the large towns, and pipe 
space being of less value than in congested districts, 
heavier conductors can be utilized where necessary un- 
derground at a cost little above that of the actual copper. 
It is, therefore, possible to adopt for the smaller towns 
and rural districts a limit of resistance lower than that 
for the large towns, and 250 ohms may be found to be a 
suitable figure. 

JUNCTION CIRCUIT EFFICIENCIES. 

For the purpose of this paper the term junction in- 
cludes any line between the two local exchanges, between 
a local exchange and a junction center, or between a 
junction center and a zone center. Where the total 
amount of traffic dealt with at a local exchange is small 
and can be accommodated on a very small number of 
junctions, say, three or four, it will generally be found 
advantageous to design those junctions so that they can 
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carry any traffic originating at or destined for the ex- 
change under consideration. 

Having fixed standards for subscribers’ lines, eco- 
nomical considerations can be confined to the determina- 
tion of the gauges to be used in the junctions. The 
efficiency of the junction will, therefore, be decided by 
the requirements of the province scheme for kingdom 
wide communication. 

TRUNK CIRCUIT DESIGN. 

The following axioms must be kept in view: (1) 
‘or a given efficiency the cheapest circuit is one which 
is homogeneous. (2) If for a stated standard cable 
equivalent the efficiency weight curve gives a size of con- 
ductor which is not standard then the cheapest circuit 
composed of standard conductors is one which contains 
only the standard sizes nearest on either side to the 
theoretically best. The amount required of each of these 
standard sizes can be determined by an easy calculation. 
These two rules can be verified by reference to the weight 
and cost efficiency curves for aerial and underground 
wires. (3) When a circuit is composed partly of aerial 
and partly of underground wires then it is economical 
to make the underground portion (especially if it be un- 
loaded) of as high an efficiency as possible. A circuit 
can be improved by increasing the gauge of the under- 
ground portions at a much lower cost than would be in- 
volved in effecting an equal improvement by increasing 
the gauge of the open wires. 

The efficiency-cost curve for open wires is much 
steeper than that for unloaded underground conductors, 
and also than that for loaded conductors so far as the 
sizes of loaded conductor which are most generally used 
on trunk lines are concerned. In designing long-distance 
circuits the most economical arrangement from a copper- 
cost point of view is to keep the circuits aerial through- 
out; but such an arrangement has hitherto been unat- 
tainable in this country. This inability has been due 
mainly to three causes: (1) The existing regulations 
in regard to maintenance testing. (2) The rooted ob- 
jection of urban authorities and others to the presence 
of telegraph-pole lines in public roads and streets. (3) 
The increasing number of overhead electric power sys- 
tems. For maintenance testing purposes the trunk lines 
are divided into sections by testing points situated about 
12 miles apart, sometimes less, and test boxes where all 
the lines appear on terminals are fitted at each testing 
point. The theory which, we understand, is said to jus- 
tify this practice is that the time taken to localize and 
remove line faults is reduced to a minimum, and conse- 
quently revenue earning time is kept at a minimum. 

In connection with this point it may be well to draw 
attention to a formula which gives the ratio of the cur- 
rent leaving the underground cable to that which is on- 
coming at the other end, when the cable is extended by 
long lengths of open lines on either side. The formula is 

ly 42.7.’ 
I, (Z7,+2’,)?ePL—(Z,—Z,’)*e—PL 
where /,, is the current leaving and /, that oncoming, P 
is the propagation constant, Z, the characteristic impe- 
dance of the open line and Z,? that of the cable; and L 
length of the cable. 

Of course, the formula applies to any heterogeneous 
circuit consisting of two long portions of impedance Z, 
on either side of a shorter portion of impedance Z,’. 

We would suggest that the major trunk lines be 
divided as now into 12-mile sections, but the dividing 
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points should be test-poles where the wires are ter- 
minated on specially designed insulators. The only 
“leads” on the pole should be a set of four wires provided 
with special terminating clips so arranged that any square 
of wires can be led down to a terminal box fitted, say, 6 
feet above ground line. The testing and fault localizing 
offices should be spaced eight sections (that is about 100 
miles) apart. The trunk lines should not, however, be 
permanently led into these offices unless they actually 
pass close by. 

Occasions will still arise where short lengths of un- 
derground, a mile or thereabouts in length, will be un- 
avoidable. In those cases careful consideration should 
be given to the possibilities of minimizing transmission 
losses by loading. Some differences of opinion exist as 
to efficiency of loading short lengths of underground 
cable in aerial-trunk circuits, but it will, we think, be 
generally agreed that much may be learned from actual 
trials. Steps have already been taken in this direction 
and the results of the trials will, it is hoped, be avail- 
able shortly. The amount of inductance that is being 
inserted in the circuits selected for treatment is such as 
to bring up the characteristic impedance of the under- 
ground cable (regarding the same as uniformly loaded) 
as nearly as possible to the characteristic of the aerial 
sections on either side. A special type of loading coil is 
being used. It is made up for fixing on test frames or 
test boxes. The efficiency of a trunk service viewed from 
the standpoint of the commercial user is not to be meas- 
ured in terms of standard miles only; that is to say, it is 
not only a question of volume of speech. The other im- 
portant factors of efficiency are silent circuits and sta- 
bility of service. In regard to the former, it must be 
realized that an amount of cross talk or inductive dis- 
turbance, which would not be noticed in a local line cone 
versation might be sufficient to interfere seriously with 
conversation between two speakers using a long trunk 
line. By stability of service, we mean the continuity of 
promised facilities ; or in other words, the absence of those 
disturbing factors which seem to result in a good and 
quick service one day and a bad and slow service the 
next. Freedom from cross-talk and inductive disturb- 
ance on aerial-circuit routes is obtained by the continu- 
ous twist system or by the cross-over system of wire 
erection. In either case it is essential that perfect regu- 
lation of the wires be maintained. Unfortunately, in 
this country the limitations imposed on aerial line con- 
struction frequently render perfect regulation of wires 
difficult to obtain; the difficulties increase with the load 
on the pole lines; and the periodical gales and snow- 
storms which are experienced, particularly in the north- 
ern districts, cause havoc which takes weeks to repair. 
On the score of quiet circuits and stability of service 
the underground loaded cable offers a great advantage 
over the aerial line; and when the cable can be proved 
in on the grounds of capital cost and transmission effi- 
ciency there should be no hesitation in providing it in 
preference to the aerial line. As a matter of fact it can 
be shown that for very heavy routes up to, say, 100 miles’ 
length between busy towns when the full capacity of a 
stout pole line has been reached, and additional circuit 
accommodation is required, the loaded underground 
cable will prove in on the counts of capital cost and an- 
nual charges only. 

It is believed that we are in sight of great improve- 
ments in the manufacture of loaded telephone cables 
and that it will be possible in the near future to obtain 
cables with conductor efficiency equal to aerial wires 
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weight tor weight up to a limit of 200 pound gauge. 
The elusive phantom circuit so difficult to maintain in 
practice on open wires is to be a certainty in the future 
trunk cables. The manufacture of cables intended for 
trunk service requires special care and small defects 
which could be overlooked in an ordinary cable are sufh- 
cient to condemn a loaded trunk cable. The laying and 
jointing of the long trunk cable also require very expert 
labor and supervision. Extraordinary care must be taken 
in handling the cable to prevent mechanical distortion. 
Great precaution must be taken in the jointing and the 
splicing in of the loading coils. The use of rubber gloves 
by the jointers is imperative, and it is, of course, essen- 
tial that the cable be maintained at a high insulation. 
KINGDOM WIDE AND CONTINENTAL SERVICE. 

We will deal first with the question of communica- 
tion between two places wide apart within the boundaries 
of the British Isles. Reference to a scaled map of the 
United Kingdom will show that it is not possible for two 
persons to separate themselves by a distance much 
greater than 800 miles, measuring along roads, railways 
or steamer routes. The well-known motor route from 
Land’s End to John o’ Groats is only 800 miles. 

Taking the generally accepted value of 46 miles of 
standard cable as the practical limit of commercial speech 
and deducting twice the maximum equalled length be- 
tween a local exchange and a zone center we have 46 
24—22 miles of standard cable for the main main-trunk 
line between zone centers. Now referring to a table of 
equivalents for aerial conductors we find that this stand- 
ard mileage equates to a 600 pound copper loop 815 
miles in length. (We have chosen 600 pound copper as it 
can be shown that this gauge is the most economical for 
long-distance lines within the boundaries of the United 
Kingdom.) No two zone centers in the United Kingdom 
are as much as 700 miles apart. The question now arises 
why it is difficult to ensure satisfactory connection be- 
tween any one telephone subscriber and any other in the 


kingdom, wherever the subscribers may be located. Per- 
haps we may repeat the difficulties: (1) Maintenance 


testing facilities; (2) Urban authorities and others; (3) 
()verhead power systems. 

We have already dealt with item (1), and we believe 
this difficulty will soon be solved. Item (2) presents 
much more serious obstacles. Our course is to educate 
the public and to place prominently before them the ac- 
tual facts of the situation, but we look to the loaded 
underground cable as the most promising factor in the 
solution of this difficulty. We do not mean to infer that 
the kingdom wide service can be provided on cable cir- 
cuits. We foresee, however, that as the trunk routes be- 
tween zone centers become heavier, the only possible 
means of providing the number of circuits required for 
direct trunk traffic is the loaded cable: the pole lines will 
be relieved and in most cases need only carry the very 
few heavy gauge wires required for the extra long dis- 
tance traffic. On the majority of trunk routes four wires 
will suffice for many years to come. We do not suggest 
that the heaviest conductors should be extended into every 
corner of the kingdom, nor do we think that it will eve: 
he necessary. But there are some remote places to which 
the extension of trunk facilities in any case involves finan- 
cial loss, taking into account only the capital cost and 
revenue earning power of the extension beyond the near- 
est trunk center. Perhaps we may give an instance. 
We were studying a case recently of a proposal to con- 
nect a certain small town in the far west of Ireland with 
the trunk system. One of our colleagues consulted us as 
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to the gauge of conductor required. We gave him the 
details, and shortly afterwards he told us he had worked 
out the cost and he thought the cheapest scheme was to 
iuove the town to the end of the trunk line. 

The proximity to overhead trunk lines (item 3) of 
aerial power circuits carrying alternating current causes 
serious noise on the telephone lines and it has not yet 
been possible to devise a method for ensuring continuous 
immunity of the trunks from the disturbance. Conse- 
quently it has been necessary to divert many long dis- 
tance trunks to underground cable in the vicinity of 
power circuits. The possibility of communication with 
continental towns forms a very interesting study. Great 
advances in international communication have resulted 
during the last two or three years from the introduction 
of the loaded submarine cable. The present switching 
points for continental traffic from the United Kingdom 
are Paris and Brussels. The best lines from London to 
Paris have an equated length of 17% miles of standard 
cable, and the best Brussels lines have an equivalent of 
20 miles of standard cable. Taking first the case of com- 
munication via Paris, let us consider what should be the 
possible range of commercial speech from subscribers’ 
stations in the center of London. 

We have 46 miles of standard cable as the practical 
limit. 

Deduct five for the line between the London 
scriber and the trunk end. 

Deduct 17.5 the equivalent of the London-Paris line, 
and we have 23.5. 

Deduct 3.0 for exchange losses in London and Paris 
and we have 20.5 miles of standard cable available for 
extension on the continent. Assuming that the continen- 
tal subscriber reaches his trunk end in 5 miles of stand- 
ard cable, we have 15.5 for the continental, trunk line 
Equating this to a 600 pound circuit, we find that we have 
a possible range beyond Paris of nearly 600 miles radius, 
which brings the following cities within the reach of Lon- 
don subscribers: Marseilles, Lyons, Toulouse, Bordeaux, 
Brest, Cherbourg and practically all trunk centers in the 
north of France. Making a similar calculation in regard 
to communication via Brussels, we have 13 miles of 
standard cable available for extension beyond Brussels. 
This brings all the principal Belgian towns and some of 
the Dutch towns within range of London subscribers ; 
but if we could assume thaf the extensions beyond Brus 
sels were made on trunk lines of equivalent gauge to our 
600 pound conductors, we should have available a radius 
of nearly 500 miles, which reaches several of the im- 
portant German cities, including Berlin. 

There is little doubt that the increasing demand for 
continental service will justify a better submarine cable 
than any hitherto laid, and we feel confident that in the 
near future we shall be able to obtain a circuit from Lon- 
don to one of the main switching centers in Belgium or 
Holland, having an equated length of not more than 12 
miles of standard cable. This should bring Berlin and 
even Vienna within easy range of the London business 
man. 

SIMULTANEOUS TELEGRAPH AND TELEPHONE WORKING. 

We think that it will be useful to include in this 
paper a few notes on the subject of simultaneous tele- 
graph and telephone working as affecting the efficiency 
and design of telephone trunk lines. The evidence for 
and against superposed working to be obtained from the 
results of experiments made from time to time on trunk 
lines in this country is conflicting. At the same time 
we have the knowledge that many of the trunk lines 
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operated by the American Telegraph and Telephone Com- 
pany carry superposed telegraph circuits. There can be 
no doubt whatever that considerable economy must result 
from a well-organized system of simultaneous telegraph 
and telephone working, so it is desirable to analyze in 
the first place the circumstances which render superpos- 
ing exceptional in this country, while on the other side 
of the Atlantic the practice is general. 

We believe that the condition which has militated 
most against the success of superposing here has been 
the electrical instability of aerial trunk lines; the insta- 
bility is due principally to the unfavorable conditions of 
the atmosphere and climate of this country. The Amer- 
ican climate is, we understand, much more advantageous 
to the maintenance of well-balanced lines. Unfortunately 
the insulation and apparent electrostatic capacity to 
earth are the electrical factors of a line most affected by 
unfavorable climatic conditions; and a telephone circuit 
is more susceptible to want of balance in these than it is 
to want of balance in others of its electrical properties. 
It is possible to add a considerable amount of resistance 
to one wire of a telephone loop carrying a telegraph 
superposed in bridge without incurring sufficient dis- 
turbance from the superposed telegraph to cause incon- 
venience in the telephone circuit; but a very small ca- 
pacity leak placed on one of the wires is sufficient to ren- 
der the telephone working commercially impracticable. 

On account of the climatic difficulties simultaneous 
telegraph and telephone working on aerial lines in this 
country cannot be regarded as sufficiently stable to jus- 
tify general adoption. But climatic conditions differ 
enormously in different localities; where they are ad- 
vantageous and the lines can be maintained in a state of 
electrical balance and regulation superposing may be 
adopted with little detriment to either service—apart, 
of course, from the considerations named below. Of 
course, it often happens that the minimum gauge of wire 
employable for a trunk circuit gives a margin of efficiency 
beyond that required by telephone transmission consid- 
erations; in such cases the economic advantages of super- 
posing are pronounced. Apart from the question of econ- 
omy of plant however, restriction is placed upon the 
scope of the dual working by the following considera- 
tions :—(a) There is an absence of automatic signalling 
facilities on the telephone circuit unless complicated and 
sensitive apparatus be used. (b) When a telegraph is 
superposed on each wire of a loop the telephone is more 
sensitive to disturbance from outside sources. (c) The 
operating speed of the telegraph is limited. 

In addition there is, of course, the fact that the tele- 
graphs act inductively on trunks in their neighborhood, 
and if the trunks are out of balance or regulation, noise 
on the telephones results. With the rapid extension of 
the junction method of operating trunks, which is now 
taking place the consideration (a) affects more and more 
the question of the practicability of superposed work- 
ing. The difference in impedance of the telegraph appa- 
ratus (including the special apparatus required for super- 
posing) when at rest and when working gives rise to 
an occasional condition of unbalance of the lines result- 
ing in the condition named in (b). The restriction (c) 
results from the addition of impeding apparatus which is 
inserted in the circuit of the telegraph in order that the 
likelihood of disturbance of the telephone working on 
the same or neighboring circuits may be a minimum. In 
practice it is found essential to add this impeding appa- 
ratus. 

The object of introducing the impeding apparatus 
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is not to reduce the mean value of the current intensity 
but to “round-off” the curve, and so to diminish the rate 
of change of the current. The introduction of the im- 
peding apparatus, of course, increases the time constant 
of the telegraph circuit and consequently causes a reduc- 
tion in speed of operating results. 





Odd Controversy in Washington 


A suit filed recently in the federal court at Ta- 
coma, Wash., whereby the government forestry de- 
partment seeks to collect damages from the settlers in 
the Big Bottom section of this county for alleged 
trespass in erecting the telephone line of their local 
company, has resulted in further protest being sent to 
Washington, D. C. Twenty-four settlers living in and 
about Randle, Lewis county, have sent a petition to 
Secretary of Agriculture Houston, which sets forth 
the remarkable facts involved in the controversy be- 
tween the forestry agents and the settlers. The ques- 
tion involves the right of the settlers to erect, maintain 
and operate a telephone line, which they themselves 
built along a county road, and which serves in a meas- 
ure to keep them in touch with the doctor, the clergy- 
man, the store and other agencies of civilization. 

As a result of the settlers’ refusal to allow the 
employees of the forestry department to connect with 
and use their line free of toll, the forestry officials 
have caused to be built a line of their own, at a cost 
of $1,500, and are demanding that the settlers’ line be 
removed. 

The petition setting forth the above facts and 
others pertinent to the dispute is signed under oath 
by telephone owners of the Big Bottom Telephone 
Company. 5 

When the Tacoma Eastern was built to Morton 
a telephone line was built from the latter point to 
Randle. The settlers between Randle and Lewis 
wanted to have telephone connection with Randle, and 
as the project was not one to interest capital, the 
citizens attempted the work themselves. The Lewis 
county commissioners were seen and a hearing had on 
the petition of the Big Bottom Telephone Company 
for a franchise. The commissioners granted the fran- 
chise, which was to run for a 25-year period. 

The petition just sent to the department at Wash- 
ington appeals to the department as a court of last 
resort and asks that the difficulty be settled by some 
one who will treat the settlers fairly; that some one 
not connected with the forestry department be sent to 
summon witnesses and take testimony in the contro- 
versy, in order to arive at a just and equitable settle- 
ment. 





“Silent Telephones” in Wisconsin 


The Wisconsin Railroad Commission has decided 
to investigate the practice of telephone companies hav- 
ing what is known as a list of “silent” telephone num- 
bers which are not printed in the telephone directories 
and are rung only when the party calling is on an ac- 
credited card furnished by the subscribers of such 
telephones. 

The grounds for the investigation are that sub- 
scribers are entitled under their contract to communi- 
cation with all other telephones on the system and if 
they are denied such service the company is not carry- 
ing out its agreement. i 
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The Law and the Telephone 


By E. J. Wenner 


\ FRANCHISE ?—VALIDITY OF CONTRACT— 


COMPETITIVE BIDDING. 

HE City of Thief River Falls, Minn., is in- 

corporated and properly organized under the 

laws of the state of Minnesota, and is given 
powers similar in most respects to the powers given 
cities by the laws of the various states. 

The city and the Tri-State Telephone Company 
negotiated a certain contract which was intended to 
take the place of a franchise, and this contract was 
about to be carried into operation when A. M. Arpin 
brought an action to enjoin the city and the telephone 
company from proceeding with the contract and the 
building and operation of the telephone system within 
the corporate limits. 

The proposed contract provides that the Tri-State 
Company shall construct and equip a telephone ex- 
with 450 telephones, within the city of Thief 
River Falls; that the company shall operate the plant 
until the city purchases it; that the city, upon 30 
days’ notice, may purchase for $30,000, less a de- 
preciation charge of 6 per cent per annum; that tele- 
phones installed, in the excess of 450, shall be paid 
for, in the evetn of a purchase by the city, at the 
actual cost of installation plus a 10 per cent super- 
vision charge; that if the company operates the plant 
its charges shall not be in excess of certain stated 
rates; that the company, during its operation, shall 
occupy certain city property for an exchange at a 
stated rental; that the contract shall not be deemed to 
grant any franchise, right, or privilege to occupy the 
streets, alleys and public places, or to operate an ex- 
change, except the right to operate the exchange until 
the city purchases; that the city is not bound to pur- 
chase; that the city may grant a franchise to any other 
company,.or may itself maintain an exchange; that 
ii the proposition to issue bonds or certificates and 
purchase the plant is voted down the city may offer 
for sale to the highest bidder a franchise to operate 
the plant for 20 years, and if such franchise is pur- 
chased by anyone other than the company it shall be 
conditioned upon taking over the exchange upon the 
terms reserved to the city. 

The city had previously engaged in litigation rela- 
tive to the statutory requirement of,advertising for 
certain proposals and submitting contracts to com- 
petitive bidders, and it was determined that the law 
required that this be done. This decision effects the 
present controversy, for the proposed contract gave 
the city options to purchase the plant and the question 
of its right to do so without first advertising for bids 
is raised. Concerning this matter the court used the 
following language: 

[he proposed contract gives the Tri-State 
authority to operate a telephone system in the city and to charge 
certain rates. We find no difficulty m holding the right intended 
to be granted by the contract to be a franchise. Whether the 
contract grants a franchise, or is merely a contract to construct 
and operate a telephone exchange, it is invalid, within the allega- 
tions of the complaint, because of a failure to comply with the 
provisions of the charter. The purpose of the charter is to 
encourage competition, to get a favorable bid for a construction 


IS A CONTRACT 


change, 


Company 


for which it contracts, to get conditions favorable to itself in a 
franchise which is granted, or an adequate consideration for 
it, and to avoid the possible evils suggested in the case of Tri 
State Telephone & Telegraph Company y. City of Thief 
Falls, supra. 

It was also contended that plaintiff had no right 
to maintain the action unless he could show a special 
injury on account of the carrying out of the proposed 
contract, and several cases were cited to sustain the 
position of the telephone company. The supreme 
court tok the position that if the allegations of plain- 
tiff’s petition were true the city was about to enter 
into a contract illegal under its charter because of 
the failure to advertise for proposals. This might 
result in more expensive construction than otherwise 
and possibly conditions unfavorable to the city might 
be incorporated into the contract and the taxpayers 
be given no right to object. On that theory the court 
held the plaintiff entitled to maintain the action, and 
said he might be specially injured if the contract were 
carried into effect. 

A petition for a rehearing was filed and it was in 
sisted that error had been committed by the court in 
rendering its decision. The court held upon rehearing 
that the question of acquiring an existing plant was 
not before it in the instant case, and that it was not 
called upon to decide whether such could be done. 

The right to maintain the action was upheld and 
the order of the lower court was reversed. 

Arpin v. City of Thief River Falls et al., 141 North 
western Reporter, 833. 


Rivet 


AGAINST THE SETTING OF POLES——RIGHTS OF 


TELEPHONE COMPANY. 


INJUNCTION 


On July 21, the Independent Telephone Company 
of Shenandoah, lowa, was restrained and prohibited 
from setting telephone poles on Thomas avenue in the 
municipality of Shenandoah. The hearing was con- 
ducted before Judge Wheeler in Council Bluffs and the 
mayor and the members of the city council were in 
attendance at court. While they were waiting the en- 
tire force of the telephone company were engaged in 
setting poles on the street in question. The telephone 
company had an idea that the injunction would be 
denied, and that they would have the advantage over 
the objecting citizens. 

At about the time the job was completed a mes 
sage was sent from the county seat that the city had 
won in the injunction suit, and that the poles must be 
removed. The same workmen immediately com- 
menced taking up the poles and filling the holes and 
within the course of a few hours after the decision the 
street was again in its former condition. 

Railroads have often put in a line of track and had 
it fully completed before the decision of the court was 
rendered, and the telephone company no doubt 
thought they could do the same. The court was more 
rapid than usual and the decision was handed down 
before the job was completed, thus requiring the tele- 
phone company to remove the poles. 
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The Telephone at Panama 

Climatic conditions at Panama have led to extraor- 
dinary precautions being taken to safeguard telephone 
equipment on the isthmus, attention in particular hav- 
ing been drawn to the protective measures employed 
on the private branch exchange at the Hotel Washing- 
ton, which is nearing completion. The switchboard is 
of the lampsignal type, is provided with 140 sub- 
scribers’ lines that can readily be increased to 200 and 
has ten plug-end circuits and ten cord circuits. This 
board is thoroughly equipped to combat all the cli- 
matic vagaries of the isthmus; namely, that all iron 
work is galvanized, the interior wood work is given 
two coats of shellac, the cables and wiring are finished 
in tinned copper wire with an enameled insulation and 
protected by two wrappings of silk and one of cotton 
made in an assrtment of colors, wrapped in pairs to 
designate circuits. The cables are weatherproofed by 
a complete dipping and boiling process in an impreg- 
nating liquid solution and then renovated with three 
applications of shellac. The telephone instruments 
themselves are of the flush type made from phosphor 
bronze. The induction coils are first boiled in a wax 
compound and then two coats of shellac are applied, 
thus making them unyielding to moisture. All wood 
work in the instrument is boiled in a compound solu- 
tion and then shellaced. A different system from that 
commonly used in this type of telephone will be tried. 
A jack attached to the lower wall plate is so adjusted 
to the connection that if a guest in the hotel desires 
a desk set for his own convenience, it may be arranged 
by inserting a plug in the jack and thus making the 
connection to the private exchange without altering 
the wiring in the least. 

The transmitter and receiver are of the very latest 
types and are adequately protected against moisture, 
insomuch as the coils are boiled in a wax compound and 
the magnet of the receiver is given a thin coat of enamel 
by which it is believed that the formation of rust will 
be prevented from accumulating on the ends of the 
magnet, as in so doing it had clogged the space be- 
tween the magnet and the diaphragm. 


Construction in British Columbia 

The provincial government of British Columbia, 
Canada, contemplates constructing a new 60-mile tele- 
phone line from Heriot Bay across Valdez Island to 
the mainland at Liughbury Inlet, where it will connect 
with the lines on the mainland. The chief purpose is to 
afford communication to fire guards and timber officials 
engaged in the preservation of timber. A telephone 
expert recently left Vancouver to survey the line. The 
government is also surveying a 120-mile line from 
Campbell River to Alert Bay, which will be of great 
value in keeping communication open over a large 
portion of Vancouver Island, although built primarily 
for forest protection. A similar line is now being con- 
structed from Cranbrook up the Columbia River valley. 

In connection with the 35-mile telephone cable re- 
cently laid between Point Gray, near Vancouver, on 
the mainland, and Nanaimo on Vancouver Island 
(mentioned in Daily Consular and Trade Reports for 
July 7, 1913) a 2-mile cablé.has just been laid between 
Mill Bay and Coal Cove, across the Saanich Inlet, 
which completes the cable connection between Van- 
couver and Victoria, via Nanaimo. This cable contains 
ten pairs of wires, as against two pairs in the cable 
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between the mainland and Nanaimo, the extra capacity 
of the 2-mile cable being required for the constantly 
increasing local traffic on Vancouver Island. This 
cable was manufactured at Preston, England, and was 
made in three sections, being spliced together on its 
arrival here. 

The number of wires in this cable, including the 
usual “phantom circuits,” will give, it is expected, at 
least fifteen talking circuits between the two places. 
Tests have proved that phantom circuits work as well 
as talking circuits over the new 35-mile cable telephone, 
which at 1,200 feet depth in the Gulf of Georgia is sub- 
jected to a pressure of 500 pounds to the square inch. 

The British Columbia Telephone Company, at 
Vancouver, has recently completed a school building 
for training new switchboard employees. The school 
has heretofore been held in the Vancouver central 
station. New employees are also given instruction in 
voice training under a teacher of elocution. This was 
found necessary on account of the varied nationalities 
of the girls employed. The accent of the girls from 
England, Ireland, Scotland, Australia and New Zea- 
land makes it difficult to readily understand them over 
the telephone in some cases, particularly as the ma- 
jority of the telephone patrons are Americans and 
Canadians. 

The same company is constructing in Vancouver 
an eight-story $150,000 steel and reinforced concrete 
central station and office building. 


Did She Get It? 


“Halloa, there, Central. Is this Central? It is? 
| thought it was, but I couldn’t be quite sure. The 


other day I supposed I was talking to Central, and it 
was only my grocer. I do think there are some queer 
mix-ups in the telephone service. What | want now 
is to find out the telephone number of a Mrs. John 
Smith—S-m-i-t-h, Smith. I find that there are more 
than one hundred persons of that name in the book, 
and I don’t know which one is the husband of the lady 
[ want. She is a large lady with a florid face and 
prematurely white hair, and I think her husband is a 
traveling man, a brother-in-law of hers, named Jones, 
lives somewhere on M street, a stoutish, elderly gen- 
tleman, with side whiskers. Kindly let me have Mrs. 
Smith’s number at once. I had it on a slip of paper 
that I can’t find. Seems to me it was two-four-sixteen 
ring three, or nine-two-sixty-four ring two. You know 
how confusing telephone numbers are. Let me have 
Mrs. Smith’s number right away, please.’—Pittsfield 
Republican. 





Soldering Enameled Wire 

Now that enameled wire is coming extensively 
into use for winding electro-magnets and for similar 
work, it is of interest to be able to solder the ends of 
such wire in a ready manner, and especially to clean 
off the coat of enamel so as to leave the ends bare. 
Where the wire is very fine, it is a very difficult matter 
to strip the enamel without breaking the wire, so that 
the present German method is a timely one. The ends 
of the wire are dipped for some time in boiling potash 
lye or in concentrated sulphuric acid, or again in a 
concentrated and cold lye bath, then washed for an 
instant with hot water and dried by dipping in alcohol. 
This leaves a clean surface of metal for soldering. 
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European Telephone Development 


By Fred W. Scholz 


PRIVATE EXCHANGE WITH PARALLEL 


WIRING. 


SEMI-AUTOMATI(¢ 


OME years ago, when a biil was passed in the 
German Reichstag permitting the construction of 
smaller private telephone exchanges, the Mix & 
Genet Company brought out a telephone system called 
the Janus series wiring system. This system 
semi-automatic, since it allowed every subscriber to 
call the exchange, while the calls from the main ex- 
change were sent to one operator, who sent the call 
along by means of a line selector or some other signal 
system. This system became very popular in inter- 
office exchanges for large office buildings, and was 
satisfactory except for one factor. As the telephone 
instruments were in series, it was possible for the 
telephone nearest to the switchboard exchange to ex- 
clude the other telephones from calling. In business, 
of course, this might not be exactly objectionable, pro- 
vided it is the office manager or higher officer who can 
exclude the lower employee, and interrupt his call in 
case of urgent necessity. In other cases, it is of course 
very objectionable to have a call interrupted by a third 
party. These installations are usually operated by 
means of microphone batteries. Primary cells are 
used to give the signals, which are mostly of the lamp 
type. The source of trouble has always been in these 
instruments that they are worked beyond their normal 
capacity, which at best is not very great. The Mix & 
Genet Company therefore tried to obviate this trouble, 
and brought out a new system of telephone instru 
ments which used parallel wiring instead of series 
system. The connection of the different instruments 
with the main switchboard is in parallel or bridged. 
so that no subscriber can interrupt the conversation or 
break connections. To prevent two subscribers cut- 
ting in on one wire at the same time, relays are used 
which cut off all subscribers from the instruments in 
use, so that listening to the conversation is impossible. 
The principle of the system is illustrated in Fig. 1. 
The exchange wire leads first to the switch U 
which can be connected to the post telephone instru- 
ments PA. From U the line leads to the main switch- 
board exchange EA, and then in parallel wiring to all 
the other telephone instruments. All of the instru- 
ments are provided with a “Janus” switch J, by means 
of which they can be connected to the public exchange, 
whereby the line connecting to the line selectors LIV 
is cut off. Between the Janus switch and the branch 
from the trunk line there is an automatically operated 
cut-off relay S, which will be described further on. As 
soon as one of the instruments is to be connected to 
the exchange wire, the cut-off device is connected into 
the circuit and the connection of all the other tele- 
phones with the exchange wire is established. In the 
diagram the telephone N2 is connected with the ex- 
change. The connection between the rest of the in- 
struments and the switchboard is broken. By working 
the Janus switch, the wire connection leading to the 
line selectors LW is broken, so that the telephone N2 
is now dealing with the exchange only. The cut-off 


was 


cevice S is electro-mechanical, and is illustrated in 


Fig. 2. 
The device consists of the magnets e and a, the 
one used to connect, the other to disconnect the device 
and the telephone lines. The armatures of the two 
magnets are arranged in such a manner that the arma- 
ture of e is cut off or affected by the armature of a. 
A switch b is connected to the armature e, and this 
works the visual signal s. The Janus switch / operates 
the contact spring k. The push button of this switch 
is arranged in such a way that, in the cut-off position 
illustrated in the diagram, the contact spring is lifted 
fromm its seat. If the button is pressed down still fur- 
ther, the spring comes in contact with operating con- 
tact device. To work the switching arrangement, two 
lines, E and A, and two battery lines are used. The 
corresponding connections in the different telephones 
are branched off in parallel. The operation for calling 
is as follows: 

The telephone .V2, for example, presses the Janus 
button and thus connects the contact spring k with its 
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Fig. 1. Diagram of Janus Parallel Instruments. 


working contact. A current will now flow from the 
+ pole of the battery by way of spring k, line £, to all 
the contact springs k of the other instruments, from 
these by way of back contacts to the magnet e and 
then back to the battery. The magnets attract their 
armatures and the latter are held by the armatures of 
magnets a. The cut-in magnet of station N2 is not 
operated, since it is cut out of the circuit by the opera- 
tion of the spring k. During the conversation the 
janus switch / of the station N2 is in the position indi- 
cated in the diagram. After hanging up the receiver, 
the contact c is closed. As a result current flows from 
the positive pole of the battery by way of ¢ and b of 
the telephone N2, from this to the line A and from 
here over all the switches } to the disconnecting mag- 
net a of the other instruments. After closing this cir- 
cuit, the Janus switch / is released, so that the contact 
spring k of the telephone N2 returns to the original 
position. An advantage of this system lies in the fact 
that the visual flicker signals are not within the closed 
circuit, but are worked by means of brief current im- 








pulses, when the Janus switches are thrown in or out, 
so that there is a minimum of current consumption 
and no strain on the storage batteries. All the instru- 
ments are provided with line selectors, so that there 
may be direct connection between various office ex- 
changes and the public exchange. The batteries used 
for furnishing current for the lamp signals also fur- 
nish current for the calling over the line selectors and 
the feeding of all the microphone batteries. The in- 
stallation costs are therefore reduced considerably, as 
there need be no special microphone batteries, and the 
voltage for the operating batteries need not be very 
high.—Elek. Zeit. 

MORETTI SYSTEM OF WIRELESS TELEPHONY. 

A Roman physician, Moretti, is said to have 
worked out a new wireless telephone system with 
which he claims to have established good communica- 
tion over several hundred miles. The French patent 
governing this invention shows the principle to lie in 
two wiring circuits placed in parallel to a specially 
constructed spark gap. One of the circuits is con- 
ducted inductively to the antennae. The spark gap is 
limited by two electrodes produced of any sort of ma- 
terial. One or both of the electrodes are drilled and 

liquid stream is sent through the perforation. As 
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Fig. 2. Diagram of Cut-Off Device with Janus Instruments. 
soon as this liquid reaches the heated portion of the 
spark gap, an atmosphere containing hydrogen is pro- 
duced at that point. This phenomenon is supposed to 
produce oscillations of constant amplitude. The spark 
gap itself is similar.to that used by Poulsen, Braun, 
leukert and others. From the technical standpoint, 
the invention offers no advantages. If we send a 
liquid introduced into a discharge phenomenon pro- 
duced evaporation, the discharge action is disturbed 
and there can be no proper oscillations under such 
It is very likely that the energy to be 
transformed to high frequency, produced by such 
phenomena, is limited in power. There is no com- 
parison between the highly developed wireless sending 
instruments of Marconi, Lorenz, Poulsen and Tele- 
funken, and this new invention of Moretti.—E/ek. Zeit. 


conditions. 


TELEPHONE MESSAGES. 

The Elektrotechnische Zeitschrift brings a detailed 
discussion of a matter which, if properly carried out, 
would increase the usefulness and efficiency of the 
telephone considerably. Some time ago it was pro- 
posed to establish some sort of a message receiving 
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* 
and transmitting exchange in German cities, whereby 
subscribers could leave messages and receive calls, 
even though they were absent from the home or the 
office. Since the first proposal, the question has been 
agitated in German technical and public circles, and 
the indications are that such service may be started 
within a short time, if arrangements can be made to 
receive and transmit the messages without either in- 
volving undue expenses, or interfering with the regu- 
lar telephone service. The following discussion treats 
the question to some extent. 

The message exchange, as we may call it, would 
be used in these three cases: 

1. Subscriber A calls up B to give him a mes- 
sage, but finds that he cannot reach Bb, and has his 
telephone connected to the message exchange. In this 
case there would be no need for any technical changes 
ir the telephone equipment, since the operator makes 
only an ordinary connection. 

2. A subscriber wishes to have the exchange col- 
lect all messages coming in for him, during his ab- 
sence, and in that case he notifies the message ex- 
change of his leaving, and asks that all messages be 
noted down. This can be accomplished in several 
ways: 

a. His line leading to the ordinary exchange can 
be disconnected at the main distributing board or at 
some other feasible place, and the line connected to 
the message exchange so that all calls coming in on 
his wire are answered by the message operator and 
not by the ordinary operator. 

b. At the multiple switchboard special colored 
plugs can be placed into this subscriber’s line jack, 
and the operator will know that any call’coming in for 
this wire is to be connected to the message exchange. 
‘The necessary large number of such message plugs 
and the frequent removal of message plugs and inser- 
tion of the ordinary line plug would of course be trouble- 
some and might interfere with the service. 

c. It has been proposed to change the connec- 
tion from ordinary to message exchange by using 
cords having two plugs, one for the ordinary work, the 
other for message work. The indicator discs of the 
message switchboard were to terminate in the multiple 
jacks of the ordinary exchange. The subscriber who 
wants the messages recorded is connected by aid of 
the special cord in the multiple field with an open wire 
to the message switchboard and thus placed in parallel 
with the same. If a call comes in on such a wire the 
operator connects as she would under ordinary circum- 
stances. The calls are then received simultaneously 
at the message exchange and at the subscriber's office. 
This type of connection is of course undesirable if the 
subscriber does not wish any of his employees to re- 
ceive calls or even send them during his absence. 

3. If, however, a subscriber wishes to make very 
frequent use of the message exchange he may sub- 
scribe to it, as is the case in Christiania. Some ar- 
rangement would then have to be made whereby the 
connections can be made with less trouble by the oper- 
ators at both exchanges. These changes depend of 
course on the type of the multiple system. The matter 
of technical changes is secondary, after all, and if there 
is a need for such a message service, the financial re- 
turns would more than pay for expenses necessary 
through changes in equipment.® 

Another point which is added to the argument, 
and which is distinctly German, is the matter of 
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“utgent calls.” Most German exchanges have a ruling 
whereby connections can be broken, and special efforts 
made -+to connect two subscribers, if the message to be 
transmitted is “urgent.’”” This system is of course 
open to a great deal of criticism and abuse, and has 
led to frequent attempts to abolish it altogether. Nat- 
urally, what one man considers urgent is of no conse- 
quence to the other man, and so there has often been 
trouble when disconnecting subscribers to make room 
for the “urgent” message. There are really two types 
of these urgent calls: (1) Those that are urgent for 
the recipient of the message, and (2) those that are 
urgent for the sender, in that he has to leave at once, 
finds the other party’s line busy, and still ought to 
transmit his message to him. ‘The latter type is the 
more common, and the message exchange would solve 
this part of the problem by enabling the subscriber to 
leave the message and have it delivered as soon as the 
line is open. 

The objection was raised that strangers might re- 
ceive messages that are not intended for them and use 
them for their own advantage. This could be avoided 
by agreeing on some code word between the two 
parties which must be given to the operator before 
she will deliver the proper message. In this way it 
would also be possible to find out from long distances 
whether messages have been received during one’s 
absence, without fear that others will obtain the in- 
formation through fraudulent means. 

The last point is the matter of confidence in the 
message exchange and the operators. It is plain that 
the operators in this exchange would all have to be of 
a type that inspires confidence. They would have to 
be educated, refined, beyond suspicion, and of good 
character. This would necessitate the payment of 
high salaries. There is no doubt, however, that such 
an exchange would be profitable and fill an urgent 
need. Many an important order has been lost due to 
the absence of the subscriber and the non-answering 
of the telephone. Any physician would be glad of the 
chance to avail himself of this privilege, since any mes- 
sage that would reach his office during his absence 
would be received and kept for him, or else communi- 
cated to him, wherever he may be at the time. 


THE AUSTRIAN-DALMATIAN TELEPHONE LINE. 

The Austrian Telegraph and Telephone Depart- 
ment recently completed the telephone line between 
Vienna and Dalmatia, a line which offers many inter- 
esting details in telephone construction, especially in 
view of the fact that good telephone communication 
is maintained over lines which are partly overhead and 
partly over submarine cables. 

The territory to be covered by this line is peculiar 
in that it leads through a sparsely settled country, 
through high, rugged mountains exposed to _ fierce 
storms, which would make maintenance of the line 
an expensive question. The other possibility was 
using a submarine cable of 155 km. length. But the 
experiences with the English-Belgian cable, which is 
only 89 km. in length, did not favor such practice. In 
order to obtain effective communication over such a 
long cable and the connected overhead wires, the 
damping effect would have to be left very low, heavy 
copper conductors would have to be used, which would 
make the line very expensive. The length of sub- 
marine cable line was therefore reduced to a minimum, 
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and was only used to connect the few islands between 
the coasts of Istria and Dalmatia. The total of these 
cables is not more than 58 km., divided into four 
lengths. The cost for the cable could be reduced, to 
be sure, but the change from cable to overhead line 
was a matter of doubt in regard to effective communi- 
cation. 

When we have telephone communication for long 
distances, the modern telephone engineer thinks im- 
mediately of the Pupin coil, whose characteristics are 
arranged in such a way that there are no losses in 
the communication of sound from one line to another. 
Theoretically, the Pupin coil promises great effective- 
ness with little loss of current. In spite of recent suc- 
cesses with these lines, it seems that there are still 
some objections to their general introduction, espe- 
cially for overhead wires of heavy wire. 

It is well known that the magnitude of line leak- 
age is the decisive question as to the effect of Pupin 
coils on such lines. This leakage is a very variable 
quantity with overhead lines, and dependent on cli- 
matic conditions, etc. An insulation of 10 megohms 
per km. as used in this country seems too high for 
European conditions. The measurements of Devaux- 
Charbonnel show that the insulation on French lines 
sinks at times to 0.5 meghoms per km., the wires 
being 5 mm. wires. Fleming places the insulation re- 
sistance on English lines at 1.5 meghoms, and the 
Austrian figures lie between 1 and 2 meghoms per km. 
There is therefore grave doubt as to the advisability of 
increasing this coefficient to the American figure. 

In the Austrian lines the leakage is very great, 
due partly to the salt deposits on the wires. The salt 
trom the sea is carried inland by the storms and forms 
in white crystals on the wires, insulators and poles. 
\Vhen the warm weather begins, these deposits are of 
course melted and swept away, but meanwhile they 
form an excellent conductor between wires and earth. 
It seemed, therefore, advisable to use 5 mm. bronze 
wires for overhead lines. Within Vienna city limits 
the new line was connected to the cables of the ex- 
changes, whose conductors are 2 mm. copper wires, 
surrounded by a fine layer of iron wire. Krarup cables 
were used for submarine cables. After leaving the 
Vienna cables, the lines are conducted by 5 mm. 
bronze wires over wooden poles. Porcelain insulators 
of the ordinary petticoat type are used throughout. 
The two wires of the double lines are crossed every 
1,000 feet. On the smaller islands used by the line, 
telephone and telegraph wires are on the same poles. 
There is no interference by telegraph clicks, as the 
telegraph offices use small condensers and choke coils 
to avoid such trouble. The 5 mm. wire was used 
throughout, except in passing through villages, where 
4 mm. wire was used. The electrical characteristics of 
the wires are as follows: 


Overhead Line Krarup Cable 


Direct current resistance in ohms. . , 1.77 11.10 
Effective resistance in ohms.... 1.814 11.40 
Capacity C in 10-6 Farad..... cameras 0.00554 0.03880 
Self inductance in 10 henry.. 2.08 6.40 
Leakage in 10-° megohms..... 0.405 2.500 
Specific damping effect....... ; 0.00161 0.01420 
Wave length, constant (alpha)... : 0.01704 0.1594 
Wave length in km........... ; sadagea ae 89.5 
Transmission speed in km.-sec..... 294.000 31.400 


The characteristic for the overhead lines connect- 
ing to the cables was taken at about 618, which would 
have been between 800 and 1,000 if Pupin coils had 
been used. Pupin coils in submarine cables give excel- 
lent results from the electrical side, but not so good 








90 TELEPHONE ENGINEER. 


from the mechanical side. The strength of the cables 
is lowered by the use of the Pupin coils, and the places 
where the coils are built in are not as resistant to 
mechanical influences as might be desired. This had 
to be taken into account in this line, as the sea through 
which the cable runs is very rough and exposed to 
violent storms. The repair costs would have been 
higher than is the case with Krarup cable, and so the 
electrical efficiency was sacrificed for mechanical rea- 
Gutta-percha has been used exclusively for in- 
sulation. The German cable works could only use the 
ordinary gutta-percha, not having the right to use the 
special gutta-percha used in the English-Belgian cable. 
The cable has two circuits, that is, four pairs of con- 
ductors. There is a center round copper wire of 2 mm. 
diameter, surrounded by three flat wires of 2.5x0.38 
mm. cross section. The copper conductor is covered 
with three layers of soft iron wire and then surrounded 
by gutta-percha to a thickness of 8.3 mm. The aver- 
age weight per km. cable length is 51 kg. for copper, 
32.4 kg. for iron, 44.5 kg. for gutta-percha. The four 
conductors are twisted separately in two strands. Two 
conductors are twisted right, and two left handed. 
The cable becomes somewhat heavier and requires 
more space, but there is no danger of sound passing 
from one conductor pair to the other. To protect the 


Sons. 


cable against worms, a thin layer of brass is spun 
around the conductors beneath the iron wire. Near 


the coast the cable is further reinforced with 20 gal- 
vanized iron wires, each 7.1 mm. diameter. The 
weight of the completed cable per km. is about 8,900 
kg. The cables were laid in a period of nine days, in- 
terrupted by storms. The only question that caused 

little anxiety was the inductance in the cable due to 
the thin iron wire surrounding the conductors, and the 
relation in which this increase of inductance stands to 
the increase of effective resistance. This fear proved 
groundless, however, as also the fear that the increased 
self-inductance would be accompanied by excessive 
eddy-current losses. So far this line has worked to 
great satisfaction and has ow no cause for trouble. 
Elek. u. Masch. — - - 

Missouri to Form New Association 


At a meeting held in Sedalia, Mo., on July 15, 
1913, composed of a number of telephone managers, it 
was agreed by those present that a state telephone 
association was an imperative need. In view of the 
changed conditions in the telephone business of Mis- 
souri, Owing to the control over the industry given to 
the Public Utilities Commission, and the further con- 
trol vested in the Interstate Commerce Commission, 
it seems necessary that the telephone owners of the 
state should organize themselves into a compact work- 
ing body. The purpose of this organization would not 
be to oppose the workings of either the Public Utilities 
Commission or the Interstate Commerce Commission, 
but rather to aid in enforcing the rulings of these com- 
missions by co-operating in carrying out the provisions 
of the law, and in enabling the commission to es- 
tablish fair, reasonable and adequate rates and fair 
and just rules and regulations. Many questions are 
being asked the Public , Utilities Commission that 
should be answered by a conference of telephone in- 
terests. Points of difference between telephone com- 
panies are being brought before the commission for 
adjustment that ol to be “ironed out” by the tele- 
phone companies themselves. No doubt a strict con- 
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formance to the rulings of the commission will re- 
sult in placing the telephone business on a much 
stronger footing, provided those rulings are made 
after careful study by the commission of the con- 
ditions existing. But only by an organization can 
these conditions be adequately and accurately pre- 
sented. 

The handicap of the commission, the telephone 
companies, and the public today, is lack of informa- 
tion. An organization can compile the information 
and properly explain it to all three parties. Already 
the orders doing away with free service, discrimina- 
tion in rates and difference in toll charges have done 
much towards causing the public to realize that the 
telephone companies have been at a disadvantage. 

In order to comply with the book-keeping regula- 
tions of the Interstate Commerce Commission and 
the probable adoption of the same regulations by the 
State Commission, it is imperative that the telephone 


companies take some action to aid the small com- 
panies to comply with the regulations at the least 


expense. 

The old independent organization has seemingly 
dropped into a state of lethargy and is doing nothing 
toward helping conditions that now exist and will 
from time to time come up for an adjustment. 

For these and other reasons it was thought best 
to call a convention immediately, to form the proper 
organization to harmonize all telephone interests 
within the state. The call is sent out to all tele- 
phone companies, regardless of toll line connections 
(whether independent or Bell). Toll line companies 
and companies controlled by toll line companies are 
not included in the call, as it was thought best to let 
the question of admission of such companies be left 
to the convention for its decision. 

The date set for the convention is 
21, 1913, at Terry Hotel, Sedalia, Mo. 
meeting on strictly business principles, without any 
set program. The Utilities Commission of the state 
will be asked to have one of its members present and 
to give its position on telephone matters in general. 
The meeting will probably continue over to the day 
following. 

Everyone in the telephone business in Missouri 
should make an especial effort to be present and aid 
the business 


August 20 and 
It will be a 


in working out the many problems of 
in that state. Among those responsible for the as- 
sociation are: 

J. L. Plummer, Ava, Mo.; Joseph Minter, Otter- 
ville, Mo.; C. W. Boutin, Cape Girardeau, Mo.; G. 
W. Schweer, Windsor, Mo.; W. N. Wick, Willow 
Springs, Mo.; C. Wolsers, Hopkins, Mo.; T. J. Bu- 
chanan, California, Mo.; R. A. Guthrie, Macon, Mo.: 


B. E. Eoff, Warsaw, 
H. McHenry, Jeffer- 
Waldo Edwards, Bevier, Mo.: H. C. 
Todd, Maryville, Mo.; J. S. Arni, Otterville, Mo.; 
Henry Borling, Cole Camp, Mo.; A. E. Wright, Cole 
Camp, Mo.; L. L. Richardson, Calhoun, Mo.; F. H. 
Thompson, Cameron, Mo.; J. B. Gooding, LaPlata, 
Mo.; Ed. A. Hook, Appleton City, Mo.; Ed. A. Hook, 
secretary, Appleton City, Mo.; Houck McHenry, 
president, Jefferson City, Mo. 
Anyone unable to attend the meeting should write 
Ed. A. Hook, secretary, at Appleton City, expressing 
his ideas concerning the nature of the organization to 
be formed. 


Clarksburg, Mo.; 


W. J. Gold, 
Owens, Clinton, Mo.: 


Mi Bais W. E. 


son City, Mo.; 

















Avcust, 1913. 


Liability for Public Telephone Location 


A question as to the liability of a telephone com- 
pany for injuries to a person who entered a store to 
use a public telephone has been decided by the appel- 
late division court in favor of the telephone company, 
although the court could find no similar 
precedent. 

Mary E. Sullivan sued the New York Telephone 
Company and Barr & Company shoe dealers at 3 East 
Forty-second street, New York, and got a judgment 
against both. The testimony showed that on Decem- 
ber 29, 1910, Mrs. Sullivan saw the telephone sign and 
entered the store, where she was directed to the tele- 
phone. After using it she stepped through a trap door 
and received permanent injuries. 

The jury decided that both the telephone company 
and the shoe concern were negligent. Counsel for 
the telephone company pleaded that the telephone 
company had no control over the premises where the 
accident occurred, but the trial justice ruled that the 
company must see that its telephones were not in- 
stalled in dangerous places. 

Justice Laughlin, writing the appellate division 
decision, said that there was no basis for recovery 
against the telephone company as it was not in posses- 
sion of the premises. 

The court says the trial judge should have dis- 
missed the complaint against the telephone company. 


case for 


Tri-City Automatic to Build 

Material for the construction of the new auto- 
matic telephone system to be installed in Moline, IIL, 
is now on its way, according to the statement of L. W. 
Stanton, promoter of the Tri-City Automatic Home 
Telephone Company. Mr. Stanton states that the 
work will be started at once. The question of fran- 
chises in the three cities has been satisfactorily settled, 
and it is the intention of the company to offer service 
tc its patrons within the next year. 

The company contemplates the laying of forty 
miles of cable in Moline, the entire system in the 
downtown section and in a large portion of the close- 
in territory to be laid under ground. The trunk lines 
to Rock Island and East Moline will also be under- 
ground. 

Engineers have completed the preliminary work 
in connection with the construction details, and as 
soon as a sufficient quantity of material arrives a large 
force of men will be placed on work on the installation. 
At least this is the promise of promoters of the new 
company. 


Inter-State Company s Chicago Connection 

The Inter-State Telephone and Telegraph Com- 
pany, with general offices in Aurora, Ill., may have 
Chicago connection with its closest rival, the Chicago 
Telephone Company. It was announced by General 
Manager L. C. Griffetts of the Inter-State Company 
that should the Illinois Telephone and Telegraph Com- 
pany sell out to the Bell interests legal action will be 
started to compel the latter to connect up the lines 
of the Chicago company with those of the Inter-State 
at the Chicago city limits. 

The public announcement that the Illinois com- 
pany was seeking permission to sell out aroused 
officials of the Inter-State company to action. Users 
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of the Inter-State telephones have Chicago connection 
over the Illinois company lines, which connect with 
the Inter-State lines at the Chicago limits. The sale 
of the company to the Chicago Telephone Company 
will mean that the Inter-State will be without Chicago 
connection unless over the lines of the Chicago Tele- 
phone Company. 


Telephones on Mount Baker 

Through the co-operation of the forestry depart 
ment with the Mount Baker Club, which is in charge 
of the annual Mount Baker Marathon, telephone wires 
now encircle Mount Baker, stretching along three 
trails and connecting the three sides of the mountain. 
A wire will be laid on the snow from the snow line 
on the north side on what is known as the Glacier 
trail clear to the top of the mountain. This is to keep 
in touch with the runners who will race to the summit 
and return August 15 in the annual Marathon. The 
runners will go by two trails, the west and the north, 
and telephone wires will be strung to the summit on 
both trails. Temporary stations will be established 
the day of the race to keep close account of the 
runners. 


Teakwood Poles in Siam 

Teakwood telegraph poles, placed closer together 
than in this country, would make interruptions of tele- 
graph and telephone communication much less fre- 
quent, according to C. Zisswiller, chief electrical engi- 
neer of the Siamese government, official head of the 
government-owned telegraph and telephone system of 
that country. 

“All the telegraph poles in Siam are of teakwood,” 
says Herr Zisswiller. “It is much stronger than the 
wood used here. The cheap construction of your tele- 
graph lines, I suppose, is necessary because of the 
vast amount of material required to traverse the great 
distances. In Europe, as in Siam, poles are set closer 
together.” 


Band Concert by Telephone 

The United Telephone Company of Temple, Tex., 
has placed a transmitter in the grand stand of the 
city park whereby every subscriber can be put in con- 
nection with the summer concerts at the city park. 
All that is necessary is to take down the receiver, ask 
to be connected with the band concert, and one hears 
the strains of the music at the park just as clearly 
through the telephone as if he were present at the 
park. This was installed for the benefit of those who 
through illness or other causes are unable to attend 
the concerts. 


Revelations incident to the congressional lobby 
inquisition have inspired Senator Cummins to under- 
take to safeguard public officials from the perils of 
“impersonation.” He makes such use of the telephone 
a penal offense. Substantial fine and imprisonment 
are prescribed. 


is an opening in the cities of his district for automatic 
telephones, and he would be glad to hear from com- 
panies manufacturing them.—File No. 11160, Bureau 
of Manufactures, Washington. 
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Oklahoma Connection Case 


Alleging that a number of the largest and most 
important telephone and telegraph companies in Okla- 
homa, including the Pioneer, are owned and controlled 
by the American Telephone and Telegraph Company, 
the Oklahoma Corporation Commission mailed to the 
interstate Commerce Commission a complaint and a 
request for an order compelling the companies be- 
lieved to be under the control of the American Tele- 
phone Company to establish rates and connections 
with the Arnett Telephone Company of Oklahoma. 

The companies named in the complaint and al- 
leged to be under the control and ownership of the 
American Telephone Company are the Pioneer Tele- 
phone and Telegraph Company; the Southwestern 
Telephone and Telegraph Company of Texas; the 
Home Enterprise Telephone Company of Oklahoma 
and the American Telephone Company. 

Prior to July 12, 1912, the companies in the com- 
plaint, it is stated, made connections with the Arnett 
company for points served by the different companies 
in Kansas, Oklahoma and Texas, but subsequent to 
that date they have failed and refused to allow the 
Arnett company to make connections with them. The 
refusal, it is alleged by the corporation commission, 
was brought about by the American Telephone and 
Telegraph Company. 

So far as known by the commission this is the 
first case of its kind on record where a corporation 
commission has sought to force one telephone com- 
pany to establish through rates and connections with 
another company. 





Connection Decision in Omaha 


In an order made dismissing a complaint filed 
against the Pacific States Telephone & Telegraph 
Company by C. P. Bowman, the Oregon Railroad 
Commission held that under the law it has authority 
to direct physical connection between telephone com- 
panies. The decision is considered important, as this 
is the main question raised by the Pacific States 
Telephone Company in resisting the complaint be- 
fore the commission by the Oregon Hotel Company of 
Salem in which the latter asks that the telephone com- 
pany be made to give an exchange service in the 
hotel with the Home Telephone Company. Bowman 
and others own a small telephone line in eastern, Ore- 
gon and desired to have the Pacific Telephone Gallener 
exchange service with it, but the commission dis- 
missed the complaint on the ground that the particular 
connection requested was not public necessity. 





Nebraska Commission News e 


Authority to issue $1,100,000 of additional 5 per 
cent preferred stock has been given the Lincoln Tele- 
phone and Telegraph Company by the Nebraska Rail- 
way Commission. The company filed an application 
some time ago to have this stock sanctioned. It has 
outstanding at the present time something over 
$2,800,000 of stock, and the additional amount will 
bring the total up to nearly $4,000,000. 

The order of the commission allows the company 
to sell the shares at 92 cents on the dollar. 

Approximately one-half of the new stock will go 
to the Bell telephone interests, as President Woods 
testified at the hearing that his company has bor- 
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rowed $550,000 from that source with the expectation 
of repaying the loan in stock. The remainder will be 
used to meet the cost of various improvements and 
extensions, including new buildings in Lincoln, Bea- 
trice and elsewhere. 

In a separate order, the railway commission has 
authorized the Lincoln company to complete the pur- 
chase of the following properties at the amounts 
specified : 

Hastings 
$134,085. 

Fillmore County Telephone Company, $41,522. 

DeWitt Telephone Company, $22,525. 

Total for all three, $198,132. 


Independent Telephone Company, 


South Dakota Commission News 


P. W. Dougherty, attorney for the South Da- 
kota Railway Commission, in the department of the 
attorney-general, has held that special rates to stock- 
holders of telephone companies, under any guise what- 
ever is illegal and must be stopped. In the case of 
the Gas Belt Company of Okoboji, a rule was adopted 
to sell telephone instruments to stockholders at cost, 
the money to be refunded if the instrument should be 
returned in good shape if the stockholder dropped out, 
with the further provision that non-stockholders be 
required to put in their connecting lines to the main 
lines, under regulations of the company, which is held 
to be discrimination. In the case of the Ellendale 
Savo Company free service to stockholders on local 
connecting exchanges with a charge to non-stock- 
holders is declared to be discriminatory; and in the 
case of the Brookings-White toll line, evidently owned 
by the local exchanges of the two towns, attempt to 
give free toll to their subscribers in either town, with 
a toll charge to non-subscribers, which is also ruled 
as not legal. 

The railway department is preparing a uniform 
system of accounting for, local telephones not doing 
inter-state business, and will demand reports under 
their system as soon as the plan is completed. 





Tennessee Commission News 


In the case of the Houston County Telephone and 
Telegraph Company against the Cumberland Tele- 
phone Company, in which the former charged the 
larger company with trying to run it out of business 
by cutting rates and giving free service over Houston 
county, the Tennessee Railroad Commission decided 
in favor of the smaller company, handing down the 
following order: 

In this cause, upon complaint of Houston County Tele- 
phone & Telegraph Company, the Cumberland Telephone & 
Telegraph Company is hereby ordered to desist and cease 
charging rates for telephone exchange service in’ Houston 
county less than the rates charged by the Houston County 
Telephone & Telegraph Company and neither company shall 
hereafter allow any free exchange service to their respective 
patrons. ; 

This order effective August 1, 1913. 





Twenty years ago there were about 9,000 tele- 
phone stations in New York, served by seventy central 
offices in Manhattan and one in the Bronx, and the 
rate charged subscribers was $240 per annum. At 
present there are in Manhattan and the Bronx alone 
more than 350,000 stations. 
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Wire Chiefs and Telephone Inspectors 


By J. B. Sheldon* 


NTIL quite recently, in a comparative sense, the 


matter of organization for wire chiefs and tele- 

phone inspectors has not generally had very close 
or considerate attention, conditions being usually ac- 
cepted and followed as found, partly because business 
conditions in general were not formerly figured down to 
so fine a point, to some extent owing to the demands on 
the service not being so great as to urgently require im 
provement and in a way because help and facilities at our 
disposal were not such as to permit of elaborate systemat- 
ization. But, with what might be called an awakening 
or efficiency movement, we have keenly felt the necessity 
of progress in this and other matters, as have others in 
their particular fields of effort. 

First of all in importance, I would say, is the up- 
keep of the lines of poles and wires and equipment; for, 
with the plant in perfect order, our troubles are greatly 
minimized. 

The general practice heretofore extant of allowing 
pole lines to stand intact up to the very last of their pos- 
sible life, in many cases far beyond reasonable safety, 
with the hope that visits of violent and unusual storms 
may not occur, has been a very serious and seemingly 
insurmountable drawback, as it has left at the easy mercy 
of the elements, at all times, more or less of the machin- 
ery of our establishments. With the new plan evolved 
by the Western Union Company, of pole to pole inspec- 
tions and repairs and replacements here and there as 
found needed, more as a railroad track is maintained, we 
welcome the hope that before long our lines may be so uni- 
formly well maintained that extensive troubles will be of 
extremely rare occurrence. 

It is important, too, 
that wires should not be al- 
lowed to remain in service 
without replacement, espe- 
cially in the worst spots, Encryeer. The 
badly rusted or otherwise 
defective as to cause ex- 
cessive trouble, not only in 
such wires themselves, but, 
in other wires as well, by 


these lines. 


Power for Selector Circuits. 
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becoming mixed therewith when breaks occur in them. 

In addition, in order to secure desired results, the 
ordinary maintenance of the lines and wires by section 
linemen must be kept up to a high standard. 

Then, the inside plant, consisting of telegraph and 
telephone equipment, especially since it is constantly be- 
coming more complicated and important, needs keeping 
up in the best workable condition and modernizing now 
and then as improved methods of operation become avail- 
able. 

It may be needless to say that thorough and frequent 
inspection is necessary—more than a_ superintendent, 
with his usually more or less onerous office work and 
other duties to look after, can conscientiously attend to; 
and hence the necessity on the larger roads for a general 
outside plant inspector and a general inside plant inspec- 
tor to properly supervise and care for the property, while 
on some of the smaller roads the duties of the two posi- 
tions may be merged under one general plant inspector. 

The general outside plant inspector should be a prac- 
tical telegraph construction man, fitted to lay out and 
oversee construction and reconstruction work under fore- 
men with gangs, in accordance with specifications appli- 
cable thereto, as well as check up the work of section 
linemen and see to the proper ordinary maintenance of 
the lines by them. 

It is necessary that the general inside plant inspec- 
tor should, in addition to a thorough knowledge of mod- 
ern telegraph equipment, be a telephone expert, capable 
of installing and maintaining telephone train dispatching 
and other apparatus in a highly efficient manner, besides 
directing and overseeing 
the work of division tele- 
phone inspectors as well as 
section linemen in respect 
to equipment. 

Where a single gen- 
eral inspector is employed 
to look after both the out- 
side and inside plant, he 
should, in respect to quali- 


of telephone train dispatching, its 
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the keeping of the plant as free from troubles as condi- 
tions will permit, comes the accurate and prompt location 
and expeditious removal of troubles that do occur, that 
the wires may be available for the service required of 
them to the best possible advantage; and, for this par- 
ticular service, skillful and energetic wire chiefs are re- 
quired. 

Wire chiefs should be located preferably at princi- 
pal division points, where many, if not all, of the wires, 
for the working condition of which they are responsible, 
terminate and receive current for operation. 

The managers of terminal offices, in many cases, 
act as wire chiefs during their hours of service, with 
others, called wire chiefs, in charge of the wires at 


other times; although more modern and perhaps pre- 
ferable practice seems to assign the _ responsibility 
for the wires to wire chiefs throughout the day 


and night, leaving the managers free to look out for the 
general operation of the offices, which are usually impor- 
tant ones, without the burden and frequent interruption 
incident to the care of the wires in detail. 

A difficulty frequently experienced, lies in the ap- 
pointment of managers and wire chiefs at principal ter- 
minal points, on account of such appointments being made 
largely on the seniority plan rather than with regard first 
to the unquestioned ability of the individuals properly 
and satisfactorily to fill the places at the start. Fitness 
is undeniably the prime element to be considered, and 
thus, to secure the best results, the superintendent of 
telegraph should have quite a free hand in the selection 
of such help, endeavoring, however, to favor the older 
men in the service to the greatest extent conditions will 
permit. 

Comparatively few telegraphers seem to interest 
themselves in the duties of wire chiefs or endeavor to 
qualify themselves for such positions in advance of an 
opportunity to secure such a place. This may be to some 
extent on account of seemingly slow advancement, which 
causes them to put off the study, or they may be discour- 
aged or not assisted by the manager or wire chiefs in 
their efforts to post up on the work. However it may 
be, the older men are very frequently not qualified for 
these better places, so as to fill them successfully, when 
vacancies become available for them. 

The offices at which wire chiefs are located, should, 
without question, be under the immediate jurisdiction of 
the superintendent of telegraph, instead of under the 
control of division railroad officials, as only by this plan 
can the through wires, as well as the local division cir- 
cuits, depend upon receiving the attention they require. 

While it is a fact that wire chiefs frequently become 
very proficient in locating trouble by old fashioned 
methods, modern practice recognizes that something 
more than a telegraph set is required to make positive 
tests and secure the accuracy and speed that are essential 
in this work. 

Each division office, where wire chiefs are employed, 
should be furnished a voltmeter and milliammeter, and, in 
some cases, a wheatstone bridge, although the latter is 
not always a necessity. 

The voltmeter is very essential for testing offices of 
any importance, as it is next to impossible to become and 
keep thoroughly familiar with wire conditions from day 
to day without this instrument. It can be used in test- 
ing for grounds, crosses, opens, reverse battery and in 
making insulation tests, and, in most cases, will give very 
accurate results. 

The milliammeter is also quite important, in fact, 
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just as essential as the voltmeter. With it can be deter- 
mined whether or not the proper amount of current is 
being furnished to operate the relays on the various cir- 
cuits. This is an important feature that is worthy of 
proper attention. This instrument can also be used to 
advantage in locating short circuits on telephone train 
dispatching circuits, or on any other telephone circuits 
that are bridged by a number of instruments without con- 
densers in series. Of course, it is necessary, or at least 
desirable, to make tests between the various test offices 
when the line is normal, to determine the flow of current 
in the circuit with each section cut off. Record should 
be made of these readings for comparison in case of 
trouble. 

A test panel, with voltmeter and milliammeter should 
also be provided at the dispatcher’s end of all telephone 
train dispatching circuits, even if such places are not im- 
portant or regular test stations for other circuits. The 
importance of locating trouble on these circuits quickly 
and accurately, as can be done with these instruments, 
far overbalances the expense involved in the purchase 
of the equipment. 

With these instruments, wire chiefs should make 
monthly tests, of all wires of which they have charge, 
to determine the insulation resistance, which should ap- 
proximate 100 megohms per mile, and the strength of 
current, which, with 150 ohm relays in use, should be 
maintained at not less than 40 milliamperes for satis- 
factory results; and, where noticeable variations from 
these standards are evident, report thereof to the super- 
intendent of telegraph should be made for regulation. 

The importance of trouble being correctly reported 
to section linemen or division telephone inspectors by 
wire chiefs, both as to location and nature, cannot be 
overestimated. While speed is very desirable in this mat- 
ter, reasonable time spent to insure correctness is bound 
to be fruitful of good results in the end, as the better 
facility thus afforded the repairer usually repays many 
times for the effort. 

In the testing and patching of wires, it is essential 
that wire chiefs should have prompt, intelligent and con- 
siderate co-operation of employees at wire testing sta- 
tions. To further this result, it is desirable that all new 
employees should be required to pass an examination upon 
this work; and that, when they are placed in service at 
wire testing points, they should specially post up in re- 
spect to these duties, and be impressed with the import- 
ance of them. It is also desirable to place framed copies 
of wire testing and patching diagrams in such offices, 
in proximity to the switchboard, where they will be 
handy for ready study and consultation. If wire chiefs 
should find employees at testing stations not qualified for 
the work at any time, report thereof should be promptly 
made to the superintendent of telegraph for improvement 
of service. 

There is sometimes a tendency on the part of wire 
chiefs to become unduly impatient and exacting in their 
dealings with employes at wire testing stations, which 
does not produce harmony or reflect to the good of the 
service. They should appreciate that the good will of 
those with whom they come in contact is of inestimable 
value. 

It goes without saying that wire chiefs should keep 
a comprehensive “log” of wire conditions day by day, 
showing the time of occurrence of trouble, in what wires, 
the approximate location and nature of it, as first deter- 
mined, as well as the exact location and cause, as after- 
vards found. 
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It is desirable that information, as above, should 
be promptly furnished the superintendent of telegraph, 
by wire, as trouble occurs and as it is cleared, in order 
that he may be kept fully informed as to wire conditions ; 
and it is considered of value to the superintendent of 
telegraph that he should keep a record, similar to the wire 
chief's “log,” of all troubles from day to day as they 
occur, sO any unusual delays in clearing, or undesirable 
conditions existing, may be readily noticed and action 
taken to overcome. 

Wire chiefs should check the new 2,777 reports of 
section linemen, not only to make sure of receiving a 
report in each case, but to see, as well, that they are cor 
rectly prepared in every way. 

It is desirable that the time of occurrence of trou- 
bles should be given in the notifications to section line- 
men, so they may have this information to enter in their 
2,/// reports and also know just what delay has occurred 
before the receipt of notices by them. 

Wire chiefs should give the section linemen as much 
information about the nature and location of troubles as 
they may be possessed of, so as to assist them as much 
as it may be in their power to do in locating and clear- 
ing the defects. 

Sometimes wire chiefs are careless about notifying 
section linemen, when wires come clear without trouble 
having been found and removed by the linemen. In 
this way valuable time of section linemen is wasted when 
it might be better employed; and such disinterest on the 
part of wire chiefs is discouraging to the linemen and 
resented by them. 

Wire chiefs should promptly give O. K. to reports 
from section linemen of removal of trouble, or advise 
them, without unnecessary delay, that trouble still exists, 
if the supposed clearing of the trouble fails to change the 
conditions. 

It should be the duty of wire chiefs to keep posted 
as to the whereabouts of section linemen under their 
direction, so they may be reached promptly when they 
are needed on trouble calls. 

It is also desirable that wire chiefs should know 
the location of all telegraph gangs that may be employed 
in their territory, in order that assistance may be had 
promptly from them when conditions require. 

Railroad sectionmen can also occasionally be of 
much help, especially in outlying sections that section 
linemen cannot reach without much loss of time, in the 
making of temporary wire repairs, bracing up or reset- 
ting poles, etc., and wire chiefs should arrange for their 
assistance where it is urgently needed. 

Wire chiefs should keep posted on the weather and 
other conditions on their districts, having bearing on the 
working of the wires, and promptly inform the superin- 
tendent of telegraph of any unusual conditions that he 
should know about. 

Division wire chiefs cannot always conveniently 
reach local district circuits for tests when trouble oc- 
curs in such wires, and it should be arranged, in such 
cases, for the tests to be made by the principal offices 
having access thereto. 

All offices on single wire lines, where there is no 
other wire to test with, should make tests of their own 
volition, as far as they are able to do, with view of se- 
curing workable use of the wire from both ends as close 
up to the trouble as can be done. 

Then, the section lineman is an important person- 
age and his activities and skill have very much to do with 
the satisfactory operation of the wires. 
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The selection of section linemen should be made 
with care, to insure the conscientious and competent work 
that is required. Men suitable for important sections 
are frequently very difficult to find, and it seems neces- 
sary for the ultimate good of the service, that men who 
apparently possess the necessary qualifications, should be 
picked out from gangs and encouraged to fit themselves 
fully for these places so as to be available when needed. 

It is a fact that the work of these men is constantly 
becoming more difficult and complicated, owing to the 
increase in number of wires, longer cross-arms to work 
on, telephone transpositions to observe, etc., as well as 
the addition of many telephones and other apparatus ; 
and, at the same time, better results are expected of them 
in every way. 

The conditions above mentioned, must ultimately 
result in the putting on of additional men in order to 
reduce territory. This matter should have consideration 
in time, that the lines and equipment may not become 
serously run down through inability of present help to 
properly maintain, 

Section linemen should be expected to keep their 
lines in a high order of repair, and should ordinarily 
cover all of their territory, for inspection and such repair 
work as is required, at least once a month. In inspec 
tions, everything connected with the plant should have 
attention, including the general condition of the poles, 
anchors, cross-arms, pins, insulators, wires, tie wires, 
instruments, switchboards, fuses, arresters, batteries and 
other equipment. If there are any defects found that he 
is unable to fix, or if help is required on some of the 
work, the matter should be promptly taken up with the 
superintendent of telegraph for attention. 

The section lineman should always keep his head- 
quarters office informed as to his whereabouts, so he 
can be readily reached when needed. For this purpose, 
it is desirable to locate a hook in the office, upon which 
he should place a location memorandum when he leaves, 
and upon which messages from him from along the road, 
advising as to his movements, may be kept. 

When trouble is reported, employees of the office at 
the section lineman’s headquarters should get word to 
him at the earliest possible time; and the lineman should 
start out on first available train or by motor car. Much 
valuable time can be lost by carelessness or indifference 
in these matters. 

Another very important consideration, that should 
not be overlooked, is the prompt reporting of clearance 
of trouble to wire chiefs by section linemen. They should 
make such reports at the earliest possible time and offices 
handling them should expedite the service thereon, in 
order that wires, which have been in trouble, may be 
placed back in use with the least possible delay when they 
are made clear. 

Where telephone circuits are available, it is desir- 
able to supply section linemen with telephone test sets, 
so they may notify wire chiefs of the clearing of trouble 
immediately, instead of waiting, as is otherwise neces- 
sary, until they reach a telegraph office. 

The new plan of the Western Union Company, here- 
inbefore mentioned, of reporting of trouble more in de- 
tail by section linemen by mail on form 2,777, in addi- 
tion to their telegraphic or telephonic reports at time 
of clearing, produces very desirable results; as the com- 
parisons made therefrom in blue print form, which are 
furnished all concerned, show up the weak spots, not only 
in the lines but in the repair service as well, and enable 
us to apply remedies where most needed. These compar- 
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isons also cause keen rivalry to exist between section 
linemen, between different railroads and between differ- 
ent districts and divisions of the telegraph company, 
which keeps all concerned keyed up to their best efforts 
and acce mnplishes great good to the service. 

Care should be taken by section linemen to make 
ip these reports correctly, and they should endeavor to 


see that all cases are reported, whether the trouble is 
eared by them or by sectionmen or others, that the 
records may reflect true conditions. Foremen in charge 


of gangs should be supplied with forms 2,777 and in- 
structions, so they may make reports of trouble cleared 
by them or their men. 

Section linemen should call on railroad sectionmen 
to help raise poles, and in other work where assistance 
is actually required in emergencies for short periods of 
time. Sectionmen can also frequently be of great as- 
sistance in making temporary repairs before section line 
men can reach trouble. It is desirable that sectionmen 
should have general instructions to help out in these 
Ways. 

While division telephone inspectors, where such help 
is employed, are supposed to take practically all of the 
care of telephone equipment, section linemen should post 
up on this work and help out therein to the best of their 
ability when occasion demands. 

Section linemen should not rest content when trouble 
comes clear without their finding and remedying the 
cause, but should bear it in mind and continue to look 
for it, as the chances are very much in favor of the trou- 
ble occurring again if not located and corrected. 

Motor cars are quite a necessity for section linemen, 
to facilitate ordinary repair work as well as to expedite 
removal of trouble, especially where train service is not 
frequent or convenient enough during the day to fully 
answer their needs; and it is considered that the better 
results to be had through the furnishing of this facility 
pays for the expense involved many times over. 

While there is considerable difference of opinion as 
to the necessity for division telephone inspectors, some 
maintaining that the care of telephone train dispatching 
apparatus can be properly looked after by section line- 
men, it is the writer’s belief that, under ordinary con- 
ditions, separate help, more skilled in this particular work 
and constantly available for this service, is essential for 
thoroughly satisfactory results. 

It may be true that, with section linemen located 
comparatively close to each other, so as to shorten up 
on the average ordinary section, with the lines in first- 
class condition, so as to minimize troubles and work 
upon the lines, and with a moderate amount of battery 
to look after and other work to do, section linemen, after 
posting up on the equipment, could take care of the tele- 
phone work very well, in addition to their other duties ; 
but, conditions do not always favor us to this extent, we 
could not depend on their remaining so indefinitely, and, 
the expense involved, in the end, might at least equal the 
outlay under the plan of having separate inspectors, 
without securing the benefits to be had from the employ- 
ment of a comparatively few extra men specially skilled 
in this work. 

Where special telephone inspectors are employed, 
they can cover quite an extensive territory, frequently 
a railroad division, and, if the. territory assigned is too 
great to enable them to attend to all the details, the sec- 
tion linemen can assist as may be necessary. 

With the employment of such special help, we can 
be quite sure of having some one available to promptly 
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look after equipment troubles, whereas, with only sec- 
tion linemen for this work, the service might frequently 
be tied up for quite long periods while they would be 
engaged in repair of line troubles; and the service seems 
to be of sufficient importance to warrant surrounding it 
with every reasonable means to insure its operation with 
the least possible interruption. 

An inspector is usually easier to reach than a sec- 
tion lineman, as his work is practically confined to offices, 
so he may be found either at some office or traveling 
on some train, while the work of section linemen is gen- 
erally out on the line, away from ready communication, 
so they frequently cannot be reached for quite long pe- 
riods of time. An inspector can thus, in many cases, 
be located and fix up defects, that have caused suspen- 
sion of service, before notice thereof could be bri ught to 
the attention of a section lineman. 

It is also desirable to have an expert in this line of 
work within reasonable distance, to safeguard the service 
from excessively long interruptions, on account of trou- 
bles of a more or less baffling nature that a section line- 
man, with limited experience and knowledge of condi- 
tions, would not be able to readily locate and clear, 

The qualifications of a telephone inspector include 
a thorough knowledge of the equipment, a disposition 
and the ability to do good substantial work, a desire to 
have everything in ship shape order and a willingness to 
keep on the go energetically, as conditions require, for 
the maintenance of the service to the best advantage. 

Telephone inspectors should always carry with 
them such tools as they are likely to require in any ordi- 
nary work, such repair parts as they may most any time 
need and a set of batteries. All of these things can be 
easily carried in a kit, and, as they have no lugging to 
do for long distances, a fair-sized kit is no burden. 

Systematic and thorough inspections over their en- 
tire territory should be made at least once a month, and 
it is desirable that this should be done by means of mo- 
tor car, preferably a car having four wheels, to enable 
them to stop at all booths and sufficiently long at stations 
to make their work complete. They should then make 
such repairs as they are prepared to do and afterwards 
follow up with such other work as is required. 

These men should not be disturbed while on regu- 
lar inspection trips any more than is actually required, 
so the work may not be unnecessarily hampered or de- 
layed; section linemen to be used for minor telephone 
work at such times as far as can satisfactorily be done. 

They should endeavor to replace batteries before 
they entirely fail, although making use of them, in the 
interest of economy, as long as they can be expected to 
give reliable service. Record should be kept of battery 
replacements, to enable them to know whether they are 
properly used and about when it will be necessary to 
again renew. Record should also be kept of renewal of 
all other equipment. 

Where registers are in use for the taking of. train 
orders by trainmen, inspectors should see that they are 
supplied with train order forms and carbons and kept 
in usable condition. 

Reports of inspections should be made to the super- 
intendent of telegraph, showing renewals of battery and 
equipment at the different stations and booths and giv- 
ing reference to any conditions for the good of the serv- 
ice that it is considered he should know about. 

And, finally, inspectors should help out in emer- 
gencies, as their regular duties will permit, in the main- 
tenance of the telegraph and telephone plant in general. 
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Power for Selector Circuits 
By Richard F. Spamer* 


HERE were in service at the beginning of 1913, in 
round figures, 69,000 miles of selectively operated 
telephone lines composed of 600 circuits with a 
total of 15,000 stations. The various ratios are, there- 


fore: 

Miles per station ee a Ee eS 
Miles per circuit .......... LEAT See vey ata Gaia wad des 115 
a a: re a rs A : 25 


Data collected on 
the ratios of 
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Current is supplied to operate 145 circuits as tabu- 


lated: 
Dry cells Storage Dynamo Primary 


Main Signaling ... ee 19 5 +" 
Local Relay Re eee 103 28 i 4 
Supervisor's Transmitter ........... 19 36 - 60 


Way Operator’s Transmitter......... 144 1 es 

Where dry cells are specified the six-inch cell is 
generally used, but 5 per cent of the total number being 
other than this size. Of primary (caustic solution), bat- 
teries 31 circuits use the 400 ampere hour, 33 the 300 
ampere hour and 10 the 200 ampere hour type, while 
storage cells range from the so-called “5 ampere hour” 
to the “250 ampere hour” capacity. But one road uses 
storage cells for the four classes of service. Five cir- 
cuits are supplied from dynamo with auxiliary “stand- 
by” dry battery. Booster sets (intermittently operated 
motor generators), are used on several circuits, but the 
number and other data is not available. 

General Data.——Although there are many _ items 
which enter into the matter of selecting the ultimate best 
means of supplying signaling current, the initial cheap- 
ness, simplicity and flexibility of the dry cell are factors 
which rather confuse the idea that it is in the long run 
the cheapest. It would probably be proper to consider 
interest, maintenance, depreciation and even apportion- 
ment of space with rental charges before it can be defin- 
itely determined the most economical means for supply- 
ing current. 

From the data collected it was found that where 
dry cells and primary battery are used the cells were 
worked very close to the ultimate ampere hour output. 
For example, the recorded life of dry cells on dispatch- 
er’s transmitter circuit was 21 days while computing 
from the calls per station per day at a discharge rate of 
.3 amperes, the life should be 20 days. In many cases 
the life of the signaling batteries as indicated by the 
number of renewals per year was close to the computed 
drain. 

The average ampere hour consumption of current 
per year on over 100 selectively operated telephone cir- 
cuits is 15. 

Dry Cell Characteristics—The 6-inch dry cell of 
the “high internal resistance” type, now available, will 
at a discharge rate of .12 ampere hour per day, deliver 
energy for 165 days before reaching the “cut off’ point 
of .9 volts, when the short circuited reading will be close 
to 114 amperes. Further, the shelf deterioration is at 
the rate of .02 ampere hour per day, which amount must 
be considered when computing the life of this cell for any 
given work. Thus, in 165 days, 20 ampere hours are 


delivered to the working circuit; while the cell in this 
time actually shows 23, since 3 ampere hours are con 
sumed in shelf life alone; this energy, of course, is not 
available. The shelf life is, therefore, three years, or 
the quotient of 23 divided by .02. Temperatures above 
70 degrees Fahrenheit tend to shorten the length of time 
which the cell will be serviceable, since the local action 
takes place more rapidly at higher temperatures, while 
below 70 degrees this action is retarded. 

In the “high amperage” type the deterioration is at 
the rate of .05 ampere hours per day while an “ignition 
battery” will show .07. The 8-inch cell has double the 
output or 40 ampere hours of available energy, but the 
cost 1s 21% times that of the smaller cell. If a selector 
circuit consumes current at the rate of .12 ampere hours 
per day or less, unquestionably the “high resistance” 6- 
inch cell is the most economical. 


PRIMARY CELLS. 


Signaling Battery.—lf the “200 ampere hour” type 
is considered, one set would (theoretically) last 13 years. 

Assuming the voltage required is 200, then 286 
primary cells or 140 dry cells are needed. The dry cells 
would have to be renewed once per year or 13 times, 
or the cost for cells alone would be $315.00 (for 286 
primary batteries), as compared with 1,820 dry cells at 
$273.00. With the usual carrying charges including in- 
stallation expense, the respective total costs would be for 
the consumption of 15, 30 and 45 ampere hours per year 
as follows: 


Dry Cell Primary Cells 
1 renewal per year $481.00. 15 amp. hrs. per year $600.00, 
13 years. 
2 renewals per year 390.00. 30 amp. hrs. per year 461.00, 
6% years. 
3 renewals per year $362.00. 45 amp. hrs. per year 412.00, 


4% years. 

On a basis of “service” the greater cost of the pri- 
mary cell would not be considered, but the choice would 
otherwise still be with the dry cell; the operating con- 
ditions might change to render the primary cell imprac- 
ticable, further the space required limits its flexibility. 

Local Relay and Dispatcher’s Transmitter.—For 
local relay and transmitter circuits in the supervisor’s 
office these cells should be used irrespective of cost in 
preference to dry battery; the first cost is within $25.00 
for both services where the “200 ampere hour” cell is 
used or $50.00 in the case of the “400 hour” cell. 

Way Station Transmitters—Consider one circuit 
which was reported as follows: 


Conversations per day.......... Vamenta bts AN sma ee 
EET ET OT PT Pere Pere ake 30 
”° 


3attery, 6-inch cells..... 
ee (itbeineGrbehs chet exes 2 
Transmitter current Amp... a eee Peeing ae 3 
ee ae ere enews .09 
Shelf Deterioration (A. H.)............ Pcie vans, “ae 


cee eee eeee ” 


EE NE, NE, ME MRM aig. 5 sw aes cnkdemadin o dxiace cena 11 
i ee 2 ee hic ee ensemi ee badetbuseed .23 
Ce ie eS gl ere 209 
PRIMARY CELLS. 
en Ps PE it saab ol dads hu.s Nie sine tie ace eo eee 200 
ns ee er WRT TAL TE iii csc esse ssasiedeWiecaves 40 
TEE GN UND siciork oS go bive us was awed a teed oey Ceaeers 5 
I) IE is dona eat dich Gales bial aiaans shige a ey oO 7.00 
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COMPARATIVE MAINTENANCE COSTS. 


OG Ob S66. ois ois sesh aa sired ean Menasha dwar ges Daten $0.45 
Renhewain at DOG Mal CW sy 6 osc a haee AN ie sek ere sie cars .60 
F EI Ns ohn cinch ook cme veae wer su Went enes ooan 1.05 

(a) Giea a FS CPO oa niet lw heks ea 7.35 
CREO DOl FORE oobi ok whos oicdiess op ckes seas penssen 1.65 
{OC 2S es. eee ere rere reer rT 6.60 
ROUCWEIS DOE FORE coc shins 60 ar bine oxs eeanls seine ibs sue 2.25 
(c) $2.25 x CORIO. 65 2s oaks os G8 Vee eee 6.75 


lf the renewals per year on dry cells are more than 
two, the primary cell is the cheaper. The renewal cost 
of $0.20 per cell is obtained from data extending over a 
period of three years. 

lt is necessary, however, to systematize the method 
{ renewal if primary cells are employed so as to keep 
the costs at the minimum. This can be done by having 
the electrolyte prepared by the manufacturer and shipped 
in carboys specially arranged to facilitate handling. The 
packing crate of the cells could be designed for a bat- 
tery box. The maintainer could, for example, get be- 
tween stations on a local freight train and if six extra 
cell tops are carried, these can be assembled en route so 
that the time required at a station would not exceed for 
two men, fifteen minutes. 

Storage Cells—The advantage of initial and oper- 
ating costs of various capacities of storage cells may lie 
with the smallest type since for low rates of discharge 
and small capacities as are required for “selector serv- 
ice” the different makes are obtainable at prices such that 
the efficiency is the factor which decides the selection. 
Records of the upkeep on 2,500 cells extending over a 
six-year period show that the depreciation on the “5 am- 
pere hours” cell does not exceed 10 per cent per year 
and that the maintenance charge is closely thirty cents 
per cell per year. This average was obtained by divid- 
ing the yearly salary of the maintainer by the number 
of cells under his supervision and not allowing for such 
time as he spends on other work. The average is, there- 
fore, conservative in this instance. 

[f direct current is available it would be advantag- 
eous to use two sets rather than one with a motor gen- 
erator set for charging, since the cost of the machine 
and power board will not be less than $190.00, which will 
buy 200 or more cells. By charging for short periods 
each day either set of cells may be used in emergencies. 
\lso, the simplicity of the power board readily permits 
the local relay and transmitter batteries being charged 
without the attendant complications which would be 
present in a panel used in connection with a 250 or 500 
volt motor generator set. 

For way station transmitters the storage cell is 
hardly commercial. The one instance in which it is used 
is due to operating conditions where the cells (portable 
type), are all located within ten miles of the charging 
station and the train service is such that a replacement 
can be made within an hour at any station. 

Rectifiers —Mechanical, electrolytic or mercury arc 
rectifiers for charging, are either more expensive initially 
than a motor generator set or the design is such that the 
simplicity of the rotary converter is alone sufficient to 
decide in favor of the latter machine. 

Owing to the characteristics of the current delivered 
by a rectifier it is not a practical means of supplying cur- 
rent direct to a selector circuit. The voltage could, of 
course, be stepped up and the current carrying capacity 
of the smallest type is amply large for the requirements 
of the heaviest circuit. There are, however, many other 
phases to the problem which cannot be here considered. 
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Direct Supply—Dynamo current from “city serv- 
ice” for signaling, when used in connection with an aux- 
iliary “standby” battery, may be used when the signaling 
device normally requires current of small value, as the 
commercial circuits rarely exceed 250 volts and this 
usually means a grounded neutral. If one circuit is 
operated from the “mains” the voltage may be regulated 
with a rheostat or the selector resistances tapered to 
compensate. If two or more circuits are to be fed from 
the same source, individual can be cut in 
series with each line at the outside rather than the in- 
side terminal of the reactance coil, or, all circuits may be 
tapered for the maximum voltage. This latter method is, 
of course, the proper one to use when conditions permit. 

Machine Service—Specially designed “booster sets” 
wherein a low voltage storage or primary source of cur- 
rent drives a motor generator set only when a calling 
key is operating, will cost more initially than two sets 
of storage cells or one set and a charging machine with 
power panels. Compactness and low operating cost are 
the chief advantages. In order to apply to existing cir- 
cuits the calling keys must be arranged with an auxiliary 
control contact, although on low speed keys a slow re- 
leasing relay might be used to close the primary circuit 
on the first impulse. The dispatcher could also effect this 
by means of a foot switch, which method could not be 
used with an ordinary motor generator set unless suff- 
cient time is allowed for the machine to attain full speed. 
This arrangement is further objectionable from an oper- 
ating standpoint. 

Continuous’ Running Machines.—Continuous — run- 
ning motor generators of 125 or 200 watt capacity have 
many advantages if used in conjunction with a “stand- 
by” battery. A reserve machine should be provided. The 
simplicity, flexibility, overload capacity, economy of 
space, minimum maintenance charge, low depreciation 
and first cost make this method of current supply pref- 
erable where the local conditions permit. The cost for 
power is the chief argument against their use. The 
actual total time the full load current is flowing in the 
“average” circuit is but 122 hours per year or 1.4 per 
cent of the total time. If a circuit requires 100 watts 
to operate and the motor absorbs 200 watts delivering 
this output at a cost $0.06 power rate the total cost per 
year for power will be $27.00, assuming that on no load 
the motor uses 25 per cent of the full load current. 

A well designed machine with long bearings and 
commutator surface will run continuously one year or 
more without any attention other than filling the oil re- 
servoirs and wiping off the commutator. Such attention 
does not require the services of a regular maintainer. 

Considering the factors which enter into the selec- 
tion of the method of furnishing signaling current and 
applying data obtained from a study of the various cir- 
cuits, we may summarize with the “average circuit.” 


resistances 


SO EE Oe EPP EE 200 

Current Boe an Le eck ens .12 amperes (interrupted) 
RE EMIS oss « ee cus icin enh 3 seconds 

EN s/c. sg «sie alee eeued 400 per day (despatcher) 


The current consumed per year is 15 ampere hours 
and the minimum watts 24. One set of dry cells (140), 
would therefore, allowing for shelf deterioration, last 
twelve months. The first cost would be $21.00. 

The initial cost of the storage battery equipment 
includes power panels. To complete motor generator 
equipments, each of 125 watt capacity are covered by 
the item of $150.00. No installation charges are in- 
cluded. All power for operating is a $0.06 rate. 
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The comparative costs are, less terminal coils, etc. 


(Table 1): 


TABLE 1. 
Storage Cells 
2 Sets 1 Set 
Direct and Primary Mot 
D: Charges Machine 200 AH Generator Booster 
First cost.. .$21.( $150.00 $240.00 $315.00 $150.0 £400.00 
POW 62s ~~ 1.00 25.0 : ; 27.00 10.00 
Interest 5% 1.05 7.50 12.00 15.75 7.50 20.00 
Depreciation. ... 15.00 24.00 a 7.50 24.00 
Maintenance. 12.00 60.00 40.00 5.00 5.00 5.00 
Totals (end 
of first year.$34 $262.50 $341.00 $335.75 $197.00 $459.00 
Annual carry 
ing and op 
erating chrgs.$34.05 $112.50 $101.00 $20.75 $47.00 $59.00 


The 200 ampere hour primary cell is used in the 
above figures so that the total charges extend over a 
period of 13 years which, although an _ impracticable 
length of time, from an operating view point, neverthe- 
less will show where the various current supply systems 
are comparable. The dry cell must be renewed 13 times. 
The respective total costs are then for this 13 vear period 
as follows (Table 2): 


TABLE 2. 

D Storage 1 Set an M 

Ce 2 Se Machine Primary Generat Booster 
First Cass #4 : $150.00 $240.0 $315.0 2150.0 $400.0 
Carrying 
Charges 
13 years $443.0 $1,463.0 $1,313.00 $269.00 $611.00 $767.9 
Tota $443.00 1,61 } 2 0 $584.00 $761.00 $1,167.01 


If auxiliary ‘standby’ 
a motor generator set the 
be increased to $1,020.00. 

These figures being the “average” cir- 
cuit and with certain assumed charges, are not of much 
value, but by using the first costs which are sufficiently 
accurate to apply, reliable comparative costs are obtain- 
able using such fixed charges as are determined by local 
conditions. 

The following (Table 3) compiled from the 
sheets shows the ampere hours required 
operate 12 typical circuits: 


’ dry cells are to be used with 
total cost for 13 years should 


on 


based 


data 


per vear to 





rABLE 3. AMPERE HOl 

l 2 3 4 
Voltage 165 182 0 180 
CO EE. ona sideamnnns wnenaseoGuan 150 200 rT 5 
Number s Is 30 21 21 
Current per select 008 008 l -O1 
Maximum current ...... eee er ; 16 272 21 21 
Interrupted current ...........ceeceeee -095 .136 .15 15 
Ce SOCOM oc creeds cddcnsoened 2 2 2 3 
ee Tee Or FORE ccawwewrecweredas 3 5 7 16 
WM: wees <: 2 hs rabtieet alist aie Ok seek 26 19.5 63 37.8 


Average ampere hours, 22 Average watts, 60 


An inspection of 145 circuits showed none which 
required more than 150 watts to operate and but 15 us- 
ing more than 110, indicating that the large majority 
of circuits are well within the capacity of a 125 watt 
motor generator set and that this size could be over- 
loaded to handle the heaviest circuit. The average in 
the above 12 circuits being 60 watts, one machine of 
125 watt normal rating would be large enough for any 
of the two circuits except No. 11 and No. 12. 

The 12 circuits offer a sufficient number of differ- 
ent values so that any proposed circuit might readily 
come under one of them. From the other tables given 
it is possible to determine which method of supplying 
signaling current will be best suited, whether or not the 
usual overhead charges are supplied. 

No attempt is made to give detail figures on either 
local relay or supervisor’s transmitter battery. If stor- 
age cells are used in the signaling circuit they should be 
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used throughout, or primary cells rather than dry bat- 
teries if conditions preclude the use of storage cells in 
this service. 


Chicago and Alton Telephones 


A gang of workmen of the Chicago & Alton’s 
telegraph department have been sent out of Blooming- 
ton, Ill., to work north, doing preliminary work for 
the installation of the new telephone dispatching sys- 
tem on the north end. The authority for this work 
was received some time ago. Another gang has been 
placed at work installing arms and transpositions. The 
work will be completed in a couple of months’ time 
and will complete the telephone dispatching system 
from Chicago to St. Louis over the Alton main line. 


Western Maryland Uses Telephones 

The Western Maryland Railway Company is get- 
ting highly satisfactory results from the new tele- 
phone system of dispatching trains, which was re- 
cently installed on the company’s lines between 
Hagerstown and Cumberland, Md. The substitution 
of the telephone for the Morse system in train opera- 
tions on the portion of the line referred to was decided 
upon some months ago by President Fitzgerald, and 
steps were at once taken to make the new service a 
reality. 

The latest system has been in operation for sev- 
eral weeks and has proved a big success. The chiet 
executive of the Western Maryland stated at the time 
that a decision was reached to replace the Morse 
system with the telephone, that more efficient service 
would be obtained, and Mr. Fitzgerald’s prediction 
has turned out to be true in every sense of the word. 
Traffic between Hagerstown and Cumberland is heavy 
at all times, and there was ample opportunity to test 
the usefulness of the telephone where train movements 
were concerned. Its use has increased the operating 
efficiency in every respect. 


REQUIRED PER YEAR. 
5 6 7 s 9 10 11 12 
190 125 240 140 212 222 sol 240 
0) 0 600 sou Hvr HoO0 600 900 
"4 2 28 44 36 4 4s 47 
01 01 01 .004 008 01 .008 Ol 
23 25 27 205 29 34 385 47 
115 oan -1l 102 145 18 -197 24 
17 1s 20 24 26 3 3t 60 

43.7 31.3 64.5 14.7 61.5 75.5 134.8 112.8 


One advantage of the telephone system for dis- 
patching trains is that it enables the train crew to keep 
in close touch with the dispatcher’s office. Telephones 
have been installed at all sidings, and the conductor 
of a train can get into quick communication with the 
dispatcher’s office by telephone. This was not pos- 
sible under the old system. Headquarters could only 
be reached at a point where there was a telegraph 
office and an operator on hand to send the necessary 
message. 





A report from an American consular officer in 
Asia states that owing to the present unsatisfactory 
telephone service in a large city an officer requested 
to be placed in touch with an American company that 
would be prepared to install a modern telephone sys- 
tem.—File No. 11319, Bureau of Manufactures, Wash- 
ington. 
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Inductive Disturbances on Telephone Lines 


By P. J. Howe* 


PREVENTING AND OVERCOMING INDUCTIVE DISTURBANCES. 


HE solution of inductive problems divides itself 

into two lines of investigations, one with reference 

to prevention and the other to restriction. The 
means of prevention naturally apply to the power sys- 
tems, and those of restriction to the disturbed systems. 

lf it were always possible to learn at an early date 
of proposed power line or electric railway construction 
in the vicinity of our telephone or telegraph lines, it 
would often be practicable, through negotiations with 
the power engineers, to have those lines so located and 
operated that they would not interfere with our weaker 
systems. But when a power system is nearing comple- 
tion or already in operation, it is a much more difficult 
proposition to have it modified so as to prevent the in- 
ductive effects. In such cases, the disturbances can be 
more or less restricted by modifications of the telephone 
and telegraph systems. Prevention, however, is always 
more desirable than restriction, if practicable and eco- 
nomical. 

Investigating Inductive Disturbances.—The first step 
in the solution of induction problems is to obtain com- 
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Fig. 8. Transposition in Three Phase Line. 
plete information about the disturbed and disturbing sys- 
tems, and their parallelism. 

Information about the line parallelism can be best 
recorded and shown in the form of drawings. These 
drawings should show the exact sections of line sub- 
ject to disturbances and the separation of the _ lines 
at all points. The number and size of wires on the 
telephone or telegraph line, and on the disturbing line, 
should be noted and also the location of all taps, loops, 
apparatus or other changes in the wires of either system. 
\ny transpositions in the power wires or telephone cir- 
cuits should also be located and noted. 

Data about the power system should show character 
and number of circuits, their respective locations on the 
line, their voltage, the method of operation, and the 
presence of grounds on any of the circuits. Also the 
character and amount of load and, where it happens to 
be an electric railway, the schedule of cars or trains 
from which the variation in load can be determined. In 
the case of the railways, the amount of current per car 
and per train is important. 

Relative to the telephone and telegraph systems, the 
investigations should show the character of all the cir- 
cuits, the kinds of apparatus used on them and the serv- 
ice to which they are assigned. In cases where the 
power line is already in operation, tests should be made 
to determine the seriousness of the interference and the 
voltage and strength of the induced currents. The char- 
acter of induction, whether static or magnetic, and, in 
a general way, whether the induction is principally from 
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harmonic currents, should be determined. 

From the results of such an investigation as de- 
scribed above, it will usually be possible to determine 
what are the controlling factors of the problem, and 
what, if any, modifications of the power lines or appa- 
ratus or of the telephone or telegraph plant, will over- 
come the disturbing effects. 
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PREVENTION BY OF POWER SYSTEM. 

Separation of Lines.—Distance is the surest preven- 
tative of induction troubles. If all alternating current 
lines were located a reasonable distance froin telephone 
and telegraph lines there would be no such things as in- 
ductive disturbances. But “reasonable distance’ is an 
indefinite term. It varies with the opinions of different 
observers, and it depends a great deal on the character of 
the disturbing circuits. It is therefore impossible to fix 
any minimum distance or set of distances which a power 
line must be from a telephone line, or a telegraph line, 
in order not to cause disturbances. In any particular 
case, however, there should be no trouble in deciding 
upon a reasonable figure if the engineers of the two sys- 
tems “get together” before the location of the second 
line is definitely chosen. 

/nsulation.—Whatever the type of a power circuit, 
its line insulation has a very considerable effect on the 
inductive disturbances caused by it. A broken insulator 
or a wire touching a limb of a tree, or any other object, 
will usually cause a leak to ground. If there are no 
other grounds on the circuit, this one point of low in- 
sulation will raise the potential to earth of the entire 
circuit and upset its static balance. As a result, the 
neutralizing effect of the two or three wires of the cir- 
cuit will be destroyed and static disturbances in neigh- 
boring wires will be multiplied many times. Moreover, 
there may be a considerable current flowing to ground, 
if there happens to be another ground on the circuit, as, 
for example, at the generator or transformer, or at some 
other point of poor insulation. In such cases, the cur- 
rents in the system will become unbalanced and electro- 
magnetic disturbances will result. As hereinbefore men- 
tioned, the effect of an accidental ground on a lighting 
or power circuit may be very far reaching, by reason of 
that circuit being tied in to several other circuits at the 
power house bus-bars. 

Constant Potential Distribution Systems, Single 
Phase.—Single phase distribution circuits are trouble- 
some principally to telephone systems. The conditions 
which can be modified with corresponding effects on the 
telephone circuits, are the location of the disturbing 
wires with respect to each other, the location of. trans- 
formers, taps, etc., the location of transpositions and the 
balance of the circuits, both static and magnetic. 

It is desirable that the wires be as close together 
as practicable. That is, they should be on adjacent pin 
positions, and not on different crossarms or on pins at 
the two extremities of an arm. Where a single phase 
circuit includes a third or “neutral” wire, the transform- 
ers, taps, or other loads should be so located and con- 
nected that the currents will be as near in equilibrium 
as possible, and the system balanced. 

Induction in paralleling wires can often be elimi- 
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nated by transpositions in the power circuit, that 1s, by 


interchanging the pin positions of its wires. In order 
that transpositions may be effective, it is necessary that 
all exposures to the power circuit in one of its positions 
be equal to the exposures in its transposed position. For 
this reason, it is desirable that the circuit maintain its 
same position on a pole line throughout its entire ex- 
posure to foreign circuits. In locating transpositions, 
all transformers, attachments, abrupt changes in parallel- 
ism, etc., are regarded as points of discontinuity and the 
intermediate length of line divided by transpositions into 
an even number of uniform sections. If the parallelism 
to the telephone line is uniform, the transpositions will 
be located equal distances apart. If the parallelism 
varies, the separation of transpositions will be increased 
as the separation of the lines increases. The location of 
transformers, taps, etc., and of transpositions in the 
power wires, serve also as a basis for the location of 
transpositions which are usually placed in the telephone 
circuits. When any of these conditions are altered, it 
is possible that the efficiency of the remaining transposi- 
tions in both lines will be greatly reduced. Therefore it 
is desirable that all points of discontinuity on a circuit 
remain unchanged after they have once been established, 
and that the various conditions of the two systems be 
kept in mind whenever it is necessary to relocate taps 
and transformers or add new ones. 

Series Arc Lighting Systems.—Alternating current 
are lighting circuits cause much greater induction. on 
paralleling wires than the single phase disturbing cir- 
cuits. Like the latter, however, they are troublesome 
chiefly to telephone systems. Are light induction is 
principally static and is generally the result of an un- 
balanced line. As shown in Fig. 3 (July issue) the 
lamps are liable to be irregularly spaced and, to a large 
extent, connected into one side of the circuit. One side 
is also liable to be looped into a street, or perhaps down 
one street and back on another, circling an entire city 
block or district. These conditions result in the potential 
to earth of adjacent wires being very different and not 
always of opposite polarity. Consequently there will be 
only partial neutralization of the induction. Where only 
one side of a circuit is carried on a line there is prac- 
tically no neutralization of the effects on paralleling 
wires. 

The least troublesome circuit will be one in which 
the two wires are always close together and balanced. 
The lamps should be connected into both wires so that 
the adjacent wires on the line will be as nearly as pos- 
sible at equal and opposite potentials to earth. Such a 
circuit is shown at 4, Fig. 3. More perfect neutraliza- 
tion will be obtained if the circuit is transposed between 
adjacent lamps, as shown at B, but this arrangement 
is often impracticable on account of close spacing of 
lamps. Arrangement C is bad, by reason of adjacent 
wires having very different potentials to earth. Arrange- 
ment D is typical of many installations, and in some 
sections is very liable to cause troublesome induction. 
Probably the worst type of are circuit is one which leaves 
a power station in one direction and returns from an- 
other, with the two sides of the circuit always carried 
on different lines and far apart. 

In all cases of are light induction, a ground on the 
circuit will greatly increase the disturbances in other 
lines. It is also probable that the effect on telephone 
circuits is increased by high frequency currents caused 
by the arc lamps themselves. 
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Three Phase Systems—What has been said above 
with reference to the insulation and balance of distribu- 
tion and lighting circuits applies with equal force to 
three phase systems. Induction from the fundamental 
voltages and currents of a three-phase line can be more 
or less eliminated by transpositions in the power wires, 
ii the system is balanced. With an unbalanced system, 
transpositions will be only partially effective. 

A transposition in a three phase circuit consists of 
three partial, or 120 degree transpositions, made as 
shown in Fig. 8 At each transposition the wires are 
turned over, or spiraled, always in the same direction, 
so that they will occupy successive positions in succes- 
sive sections. The action of the transpositions is similar 
to that of transpositions in single phase circuits. That 
is, with equal exposures in all sections, the induction 
caused by each power wire in one section will be neu 
tralized by the induction from the other two wires in 
the other two sections. 

The same principles that apply to single phase cir- 
cuits apply also to the transposing of three-phase cir- 
cuits. A transposition section should terminate at points 
of discontinuity, in either the power circuit or disturbed 
circuits, and should embrace as uniform an exposure be- 
tween the two systems, as practicable. If the parallelism 
is of considerable length, it will often be necessary to 
provide a number of transposition sections. Therefore 
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Fig. 9. Single Phase System with Auto-Transformers. 

the transposing of a three phase line consists of dividing 
the exposures between points of discontinuity into three 
lengths, or some multiple of three, and installing 120 
degree transpositions at the ends of these lengths. The 
number of complete transpositions required depends on 
the length of the exposure and the severity of the dis- 
turbances. The spacing will be uniform, where the ex- 
posure is uniform, and will increase where the separation 
of the power line from the disturbed line increases. 

About a year ago the initial operation of a 140,000 
volt three-phase line induced potentials of over 2,300 
volts in some neighboring telegraph wires. The paral- 
lelism was about 30 miles long and the disturbances 
were largely electro-static. Installing one complete trans- 
position in the power wires reduced the induction to 
from 500 to 600 volts. After six transpositions had been 
installed, comprising seventeen 120 degree transpositions 
located 1 2-3 miles apart, the disturbances averaged from 
20 to 30 volts. 

The method of operating a_ three-phase system 
largely influences the amount of interference with 
neighboring lines. From the standpoint of inductive 
disturbances, the principal differences between the delta 
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and the “Y” methods of operation may be described as 
follows: 

On a system operating with “Y” transformers, the 
triple harmonics caused by the generator or transformers 
appear as single phase voltages between the line wires 
and neutral. Where the neutral is not grounded, this 
harmonic ‘voltage may not appreciably affect other wires. 
But when the neutral is grounded, the triple frequency 
voltages appear as single phase voltages to ground and 
may induce heavy static disturbances in paralleling lines. 
Furthermore, this high frequency interference can not 
be neutralized by transpositions in the power wires, on 
account of all triple harmonics being in phase. In a 
delta system the triple frequency currents are short cir- 
cuited by the transformers themselves, and are there- 
fore not liable to cause induction on neighboring lines. 
There is no neutral available when transformers are con- 
nected in delta. On a system operating with grounded 
neutral at the generating end, it is possible to so ground 
the neutral at the distant end that triple frequency cur- 
rents will flow out over the line wires in parallel and 
return by ground. This condition will exist when the 
step-down transformers are operated with line side “Y”’ 
connected, neutral grounded, and low tension side delta 
connected. It would result in practically no static dis- 
turbances but might cause magnetic induction, instead. 

When a ground occurs on one of the wires of a 
delta system, or a “Y” svstem having an ungrounded 
neutral, the potential of the other wires to ground will 
be raised to the full line voltage and static disturbances 


in other wires will be increased many times. A line 
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Fig. 10. Compensating Transformer System. 


failure on a system having a grounded neutral will also 
greatly increase the static disturbances, but not as much 
as when the neutral is ungrounded. It may, however, 
so disturb the magnetic balance of the circuit as to cause 
magnetic induction in paralleling systems. 

As a result of the various conditions described 
above, delta transformers are always to be preferred 
where telephone or telegraph lines are operated in the 
near vicinity. The principal reasons for this are that they 
practically eliminate the triple frequency currents and 
voltages from the line and provide no neutral which can 
be grounded. Where “Y” connections must be used, an 
ungrounded neutral will, in general, result in less induc- 
tion on paralleling low tension systems. 

Single Phase Electric Railways—The single phase 
railway is operated with one terminal of the generator 
or transformer connected to the overhead trolley con- 
ductor and the other to the steel rails and earth. There 
is no conductor of opposite polarity carrying current in 
the opposite direction, as in the metallic single phase 
distribution systems, and hence no neutralization of the 
inductive effects on other wires. For this reason, the 
large currents used in railway work induce very high 
potentials in paralleling telephone and telegraph wires, 
often amounting to hundreds of volts. 
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Most of the disturbances from single phase railways 
are due to electro-magnetic induction. The magnitude 
of the induction depends to a large extent on the amount 
of current which leaves the track and returns through 
the earth. For this reason it is very important that the 
return rails be well bonded and maintained, so as to re- 
duce the earth current to a minimum. Good bonding of 
rails will also tend to prevent direct leakage to other 
systems which work to ground in the exposed district. 

Interference from single phase induction could be 
largely reduced by providing an arrangement of circuits 
which would carry the return current in conductors 
located close to the trolley and feeder wires. There 
have been various schemes suggested for this neutraliza- 
tion, but most of them are more or less objectionable 
to the railway people, either on account of increased 
expense for transformers and line conductors or on ac- 
count of some sacrifice in reliability of operation. Some 
of the simplest or more promising schemes are de- 
scribed in the following: 

Where a telephone or telegraph line is exposed over 
a considerable distance, magnetic disturbances can be 
decreased by supplying current to the trolley at frequent 
intervals from transformers fed by a common high ten- 
sion supply circuit. The decrease in induction would 
result from a car drawing current from two directions, 
that is, from the two nearest transformers. Ji a car is 
midway between any two sub-stations, equal currents 
will flow in the trolley for equal distances but in oppo- 
site directions, with a consequent neutralization of in- 
ductive effects. If the car is nearer one sub-station than 
the other, a greater current will flow over the shorter 
distance, and the neutralization will still be effective. 

A modification of the last described method con- 
sists of cutting the trolley circuit into short sections, 
each one fed by a transformer. Although this will limit 
the length of the sections causing interference it will not 
provide the neutralizing effect for these sections. The 
latter can be obtained by using a transformer at each 
end of each trolley section, or what is its equivalent, one 
transformer with two secondary windings at each break 
in the trolley. If any effects from static induction are 
present, they can be largely neutralized by reversing the 
polarity of alternate sections of trolley. 

One of the most promising schemes for restricting 
single phase railway induction, both static and magnetic, 
is an arrangement which is now being installed in the 
electrified zone of the New York, New Haven & Hart- 
ford Railroad, near New York City. As shown in Fig. 9, 
11,000 volts will be used as heretofore, but the 11,000 
volt power will be first stepped up by an auto-trans- 
former to 22,000 volts. The middle point of this trans- 
former will be connected to the track and earth. Of the 
outside terminals which now become + 11,000 and 
— 11,000 volts respectively, one will go to the trolleys 
and the other to auxiliary feeders. At certain intervals, 
auto-transformers will be connected between the trolleys, 
feeders and tracks, as shown. These transformers serve 
to so distribute the current taken by a car or train that 
only a part of it will flow in the tracks beyond the adja- 
cent transformers. In parts of the New Haven system, 
autotransformers will be spaced approximately two miles 
apart; in other sections, where the load is less, a greater 
spacing will be used. The figures and arrows in Fig. 9 
represent the approximate distribution of current in the 
various parts of a system such as illustrated. It will be 
seen that the currents in the trolley and feeder flow in 
opposite directions and will therefore considerably neu- 
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tralize the magnetic induction on paralleling wires. The 
greatest disturbances will take place in the sections near- 
est to a car, for in this vicinity the trolley and feeder 
wires will be more unbalanced and the track current 
greater than elsewhere. A certain amount of neutraliza- 
tion will also be caused by the track currents flowing in 
opposite directions from a car. The arrangement de- 
scribed will practically neutralize all static induction, by 
reason of the trolleys and feeders having opposite and 
equal potentials to earth. 

Although the auto-transformer 
phase operation will not provide as complete neutraliza- 
tion of inductive effects as some of the other schemes 
hereinbefore mentioned, it has several points in its favor, 
from the railroad point of view. It approximates a sys- 
tem having twice the trolley potential, with consequent 
economies in line copper. No wires, however, have a 
potential to ground greater than that of the trolley itself. 
The auto-transformers may be of relatively small size. 
as the load on a single transformer is never more than a 
small part of the total load taken by a car or train. A 
further advantage of this scheme is that it can be more 
easily and cheaply applied to existing systems than can 
other arrangements for neutralizing induction. 

Harmonics and I/rregularities——Harmonies and ir- 
regularities in disturbing circuits have been mentioned 
in several parts of this paper. In summarizing these 
conditions, it may be stated that harmonic currents are 
liable to exist in all types of alternating current systems 
As their elimination or suppression will sometimes be the 
means of overcoming inductive interference, the follow- 
ing is given with a view to explaining how the presence 
of harmonics, and their frequency, may be determined. 
and to suggesting how they may be overcome. 

The presence of harmonics and their approximate 
frequency can be determined by the tone or sound which 
the induced currents will produce in a telephone receiver. 
lf there are a combination of noises present, however, 
it will be difficult to decide what is the predominant tone. 
The tone in the receiver depends on the frequency. Mid 
dle “C,” on a pianoforte, corresponds to about 2506 cycles 
per second. Ascending the scale, the next octave repre- 
sents 512 cycles, the next 1,024 cycles, ete. 


lor descend 
ing tones, the first octave below middle “C” represents 
about 128 cycles, the next 64, etc. Intermediate notes 
will have intermediate frequencies. 


system of single 


When investigating 
the frequency of inductive disturbances, the harmonics 
that would be expected are the third, fifth, possibly the 
seventh, and their multiples. For example, harmonics in 
25 cycle systems might have frequencies of 75, 125, 175, 
225, etc., for 60 cycle systems the corresponding fre 
quencies would be 180, 300, 420, 540, etc. If the tone 
from a disturbance is about the same as the note corre- 
sponding to one of these frequencies, it may be assumed 
that that harmonic is more or less prominent in the dis- 
turbing power circuit. 

The elimination of harmonics from a power circu't 
is a problem for the power engineers. Where a power 
system will permit of it, short circuiting the harmonics 
at the generator or transformer will probably be the 
simplest method. A small capacity condenser, designed 
of course for the power voltages, should be satisfactory 
for this. A better arrangement, however, would be a 
circuit of inductance and capacity, adjusted for resonance 
at the frequency which it is desired to eliminate. In one 
example of this method, conditions in a telephone system, 
disturbed by a single phase railway, were very consider- 
ably improved by short circuiting the railway generator 
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with a resonance of 550 cycles, this being the predomi 
nant frequency of the disturbances. Whenever power har- 
monics are short circuited in this manner, it is, of course, 
necessary to guard against the creation of large har- 
monic currents which may be injurious to the generating 
plant. 

Besides the short circuiting method of eliminating 
harmonics from line conductors, as described above, it 
may sometimes be possible to prevent the high fre- 
quency voltages by removing or altering the conditions 
which first cause their generation. 

Restriction by Modification of Telephone or Tele 
graph Systems.  General.—Inductive disturbances in 
telephone and telegraph systems cannot be entirely elim 
inated by modifications of those systems alone. Their 
complete prevention can only be brought about by re 
moving the cause. When interference is slight, however, 
the serious effects can be more or less overcome by special 
apparatus or modifications of the low tension system, or 
by providing additional conductors. Theoretically, tele- 
phone circuits can be so balanced as to be operative un- 
der any exposure to inductive influences. The practical 
limit of satisfactory operation, on the other hand, is very 
soon reached when induction is present. In certain cases 
of magnetic induction, also, very considerable induced 
currents can be compensated for, but the neutralization 
is never complete and the procedure is, relatively, quite 
expensive. In the following are given the principal 
methods of modifying telephone or telegraph circuits, 
for the restriction of inductive disturbances. 

/nsulation.—Just as the insulation of a power cir- 
cuit affects the inductive disturbances caused by it, so 
does the insulation of a telephone or telegraph circuit 
influence the magnitude of disturbances on it. In order 
to restrict the effects of power interference, it is first 
essential that the disturbed circuits be maintained with a 
high line insulation. In the case of grounded telegraph 
circuits, leakage may tend to impair the efficiency of any 
neutralizing devices which are used on the circuits. It 
is probable, also, that leakage may be a direct source of 
power disturbances, if the power lines happen to be at all 
low in insulation. Metallic telephone circuits exposed to 
inductive influences are especially sensitive to low in- 
sulation. When a circuit is well insulated, it can be bal 
anced by transpositions, so that the induction on the two 
sides will be alike, and practically none of the induced 
current will flow from one side to the other. When the 
wires become leaky, or one wire has a somewhat lower 
insulation than the other, the circuit becomes unbalanced 
and the induced currents in the two wires will no longer 
be equal. The result will be a strong current flowing 
between the two wires, and consequently, a noisy tele- 
phone circuit. 

lor the reasons given above, the first procedure in 
attempting to overcome inductive disturbances should 
be to go over the line and remove all sources of low 
insulation, such as limbs of trees, strings or broken 
branches across the wires, broken insulators, etc. This 
applies not only to the exposed section of line but to all 
sections of the exposed circuits. 

Transpositions.—On account of having a ground re- 
turn, telegraph circuits can not be transposed against 
induction. In the case of telephone circuits exposed to 
induction, all regular transpositions should be checked 
up and any that have been omitted or incorrectly located 
should be corrected. If the ohmic resistances of the 
two sides of a circuit differ appreciably from each other, 
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it will sometimes be necessary to locate and remove the 
ources of difference, such as bad joints and wires of a 
different size. After these procedures, the possibility 


f installing special transpositions in the telephone cir- 


uit can be considered if the induction is still trouble 
me 

lhe principles to be observed in transposing tele- 

phone circuits are the same as those hereinbefore de 


cribed with reference to transposing power circuits. 


Phe procedure ts first to divide the exposed line into sec- 


tions of as uniform exposure as possible, and then to in 
tall transpositions at the ™%, 4, \%, ete., points of these 
ections. There should be no apparatus on or changes 
in either the telephone or power wires in the sections 


being transposed. The ends of the transposition §sec- 
‘tions should be at points where either the parallelism 
changes, the power line is transposed or the regular tele- 
phone crosstalk transpositions are located, or where ap- 
paratus, loops or taps are connected to either the tele- 
phone or power wires. The special transpositions need 
be installed only in those circuits which are most seri- 
affected by induction, unless these extra trans- 
upset the crosstalk balance to the other cir- 
cuits on the line. In such cases it will be necessary to 
transpose all other circuits at the same poles. 

When the exposure of a telephone line to a power 
line extends over a considerable distance, better results 
can soinetimes be obtained by an entire retransposition 
of the line, than by the special transpositions described 
above. Instead of having regular crosstalk transposi 
tion poles located at the usual one-quarter mile spacing, 
special short sections should be installed with the trans- 
position poles spaced much closer together than usual. 
These sections should contain the regular crosstalk trans- 
positions, and thus the crosstalk balance between the cir- 
cuits will not be disturbed. At the same time, the trans- 
positions on each circuit will be so much closer together 
than formerly that the effects of induction should be ma- 
terially diminished. 

Where very serious interference is encountered, the 
effects on telephone circuits can be greatly relieved by 
carrying the circuits in twisted pair wire or cable. The 
frequent transposition of the pairs will be very effective 
in balancing up the circuits, if the circuits are not else- 
where unbalanced by low insulation. It should alwavs 
he borne in mind, however, that both cables and twisted 
pair wiring introduce a considerable transmission loss in 
telephone circuits, and are therefore undesirable unless 
the induction can be overcome in no other manner. 


ously 
1 sitions 


Shielding.—None of the procedures described above 
eliminate the induced currents in the line wires. 
They merely tend to balance a circuit so that the induc- 
tive effects will be less serious. Where inductive effects 
are caused by electro-static induction, it is possible to 
practically prevent the formation of induced currents by 
placing the wires in a cable having a grounded metallic 
sheath. This will shield both telephone and telegraph 
wires from static effects, but is objectionable on account 
of the resultant transmission losses mentioned above. 

\ number of investigators have suggested the in 
stallation of a grounded shield wire on a pole line, close 
to the telephone or telegraph wires. Although the writer 
has never seen any effectual neutralization brought about 
in this manner, the scheme is perhaps worth trying. 
Theoretically, a grounded wire should have some shield- 
ing action against static disturbances. 

Electro-magnetic induction can be only slightly neu- 


will 
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tralized by shielding. Even placing wires in lead sheathed 
underground cable will not be effective in preventing 
magnetic disturbances, such as are caused by single 
phase electric railways. 

Compensating Transformers.—When interference is 

caused by electro-magnetic induction it is possible to 
overcome much of the disturbance by compensating 
transformers, otherwise known as compensators. A com- 
pensator is a transformer having one or more primary 
windings, and as many secondary windings as there are 
wires to be compensated. The method of connecting 
compensators into telephone or telegraph wires 1s shown 
‘ig. 10. 
(ne or more wires on the pole line, depending on 
the conductivity required, are connected through the prt- 
windings and thence to ground at the ends of 
the exposure. The line wires which are to be compen- 
sated are run through the secondary windings. The 
voltage directly induced in the primary wires by a paral- 
leling power or railway circuit causes current to flow 
through these wires to ground at each end of the expo- 
sure. This flow of current through the transformer pri- 
maries induces a voltage in each of the secondary wind- 
ings. If now, the transformers have the proper ratio 
of primary to secondary turns, and the secondary wind- 
ings are connected in circuit so that their voltages will 
oppose the voltages directly induced in the line wires, 
the disturbance in the secondary wires will be practically 
neutralized and the induction overcome. 

In practice, the ratio of primary to secondary turns 
is from 0.85 to 1, to 0.95 to 1, the slight difference being 
necessary to take care of the impedence drop in the line 
conductors. The efficiency of a compensatiing trans- 
former system can be made as high as 75 per cent, and 
even somewhat higher, if the conductivity of the primary 
conductors is made high enough. The compensation will 
never be perfect, however, on account of varying load, 
varying line insulation, phase distortion and partial mag- 
netization of the transformer cores by earth currents or 
by the direct currents used on telegraph circuits. Com- 
pensating systems also have the disadvantage of being 
very expensive, on account of the cost of compensators 
and the wires used for primary circuits, and of greatly 
increasing the maintenance cost of the circuits affected. 

Special Apparatus on Telephone Circuits —After 
disturbances have been eliminated from the line conduc- 
tors as completely as practicable, still further neutrali- 
zation can sometimes be obtained by changes in the ter- 
minal apparatus. As hereinbefore mentioned, a tele- 
phone circuit may be well enough balanced to be opera- 
tive, even when carrying very strong induced voltages. 
In such cases, however, it is desirable to drain off the 
induced currents so as to avoid the frequent operation of 
protector apparatus and the danger of physical shock 
from contact with the live parts of the circuit. This 
draining can be effected in a number of ways. The one 
best suited to any particular case can be best determined 
small condensers 


in | 


mary 


by actual experiment. Resistances or 
bridged to ground will sometimes improve a circuit, but 
they are also liable to greatly increase the transmission 
losses. Resonant circuits adjusted for the frequency of 
the disturbing currents and bridged to ground from each 
side of the line, will be more efficient in draining off in- 
duction and will cause less transmission Other 
methods of draining a telephone circuit are to bridge it 
with impedence, having its middle point. grounded, or 
to include a repeating evil in the circuit, with the middle 
point of its line side grounded. Equipping a telephone 


loss. 
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circuit with any of the above devices may either in- 
crease or decrease the noise on the circuit, depending 
on how the balance of the circuit is affected. 

In general, any drainage apparatus should preter 
ably be located just outside of the exposed section of 
line, although it will frequently be just as_ efficient 
if located at the terminals of the circuit. Where in 
duced currents are largely of a fundamental frequency, 
that is, of a frequency very different from the frequency 
of telephone currents, their interference with a telephone 
circuit can often be greatly reduced by simply bridging 
the circuit with a low resistance impedence. The writer 
has seen telephone circuits, over which conversation was 
absolutely impossible on account of induction, rendered 
usable by bridging a common 4 ohm telegraph sounder 
across the circuit or the telephone receiver. by reason 
of its high impedence to telephone frequencies, the 
sounder was not a very serious shunt on the circuit, but 
it offered little impedence to the induced currents, which 
in this case were largely 60 cycle. 

Special Apparatus on Telegraph Circuits.—The tre 
quency of telegraph impulses is often so near that of 
the induced currents that the restriction of inductive 
effects on telegraph circuits by changes in the terminal 
apparatus is not a simple matter. Either condensers or 
resonant circuits bridged to ground may be used on tele 
graph circuits, but care must be taken to insure that the 
draining device will not also interfere with the telegraph 
currents. Resonant shunts adjusted for the frequency 
of the disturbing currents and bridged to ground at the 
two ends of an exposure will considerably decrease dis 
turbances on a telegraph line. Twenty-five cycle shunts, 
however, may cause a considerable drag on telegraph cir 
cuits, since these shunts will also be more or less resonant 
to ordinary telegraph frequencies. Single Morse circuits 
are much less interfered with by drainage devices, than 
duplex circuits, whose normal operating current is practi 
cally an alternating current. In the case of duplex circuits, 
it is probably better to connect the resonant shunts around 
the receiving relay, instead of between line and ground. 
When single Morse circuits have intermediate stations 
in exposed .sections, the effect of induction on ‘the inter 
mediate relays may be reduced by shunting the relays 
with resonant circuits. 

A common method of increasing the margin of op 
eration on circuits subject to induction is to increase 
either the voltage or current on the telegraph line. This 
procedure has numerous objections, however, among 
which may be mentioned an increased interference, 
through inductive effects, with any high speed circuits 
which may occupy the same cables or pole line. Another 
neutralizing scheme which has been suggested and tried 
out with more or less success is to use the back contact 
of a relay, with a reversing sounder. It has also been 
proposed to have relays provided with neutralizing wind 
ings, operated from small neutralizing transformers 

In considering methods of shunting, choking or neu 
tralizing induced currents in telegraph circuits, it must 
he borne in mind that any apparatus which affects the 
induced currents will also influence the telegraph cur 
rents themselves. The direct impairment of a telegraph 
circuit by special shunting devices increases as the fre 
quency of the signaling currents approaches that of the 
disturbing currents. 

Metallic Telegraph Circuits—Probably the most ef 
fective and also the most expensive method of restricting 
inductive effects in a telegraph system is to convert the 
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circuits over to metallic working. Any two wire metallic 
circuit will be less sensitive to induction than a circuit 
having earth return, Therefore disturbances may often 
be overcome by merely providing a return wire for each 
circuit. 

It seems as if the best plan from all viewpoints, will 
be for the power engineers to make some concessions 1n 
the arrangement of their systems, which will prevent o1 
reduce interference, and the telephone and_ telegraph 
engineers to employ whatever means are available for the 
protection of their delicate systems against the interfer 
ence which the power engineers can not avoid 

In conclusion, then, all parties who are in any way 
interested in the maintenance and operation of telephone 
or telegraph lines should be ever on the alert for new 
power or electric railway systems. \We believe, also, that 
the power engineers should be on the lookout for trou 
bles caused by their systems and should notify the tele 
phone and telegraph companies whenever power systems 
are proposed that may interfere with their service. The 
telephone and telegraph people should present their cases 
early to the power engineers or interests, and then should 
co-operate in endeavoring to form plans by which all in 
terests can be served and the various companies live to 
gether with friendly regard for each other’s welfare. 


Denver and Rio Grande in Line 

lhe telephone probably will replace the telegraph 
for dispatching work on the Denver & Rio Grande 
system, according to an announcement made by Vice 
President brown of that company. 

Construction gangs will start at once installing a 
special and private telephone system between Grand 
Junction, Colo., and Ogden, Utah. For this purpose, 
two heavy copper wires will be strung a distance of 
328 miles, at an expense of upward of $50,000. It will 
require between sixty and ninety days to complete 
the work. 

This system makes it possible to establish instan 
taneous connection between dispatching headquarters 
and trainmen. Not only will tracks and blind 
sidings be equipped with telephone boxes, but all 
trains will carry the instruments, enabling trainmen to 
make connection at any point between telephone sta 
tions. Delays to trains occasioned by unlooked for 
interruption of any character will be minimized and 
the dispatching of trains expedited far beyond present 
possibilities. The heavily worked telegraph wires will 
also be relieved of much of their present burden. 


side 


Telephone Rebates Used for Auditorium 


letters are being sent out to 6,000 or more sub 
scribers of the Cumberland Telephone Company by 
the Louisville, Ky., Commercial Club, asking that any 
claims they may have against the company for over 
charges be assigned to the club in trust as a nucleus 
for an auditorium fund. Letters have been sent to 
those having claims of $80 or more. 

\bout $137,000 in excess of the amount it would 
have received under the ordinance rates for telephone 
service has been collected by the telephone company, 
it is said. If this amount be given to the auditorium 
project it will practically assure its erection. 

\bout a year ago a movement looking to the erec 
tion of a great public auditorium in Louisville was 
started and a site was obtained in East Broadway 
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Of Interest to the Trade 


Uses of Storage Batteries 
he remarkable accomplishments of electricity are 
too well known to require comment, but many readers 
do not appreciate the part that has been played by 
storage batteries in the development and use of elec- 
trical apparatus. 
Vhe Crocker Land Expedition, under the auspices 


of the American Museum of Natural History, the 
\merican Geographical Society, the University of 
Hlinois and other institutions, is sailing from New 
York City to explore the North Polar regions. One 


f the interesting features of this expedition’s equip- 
ment will be a complete electric lighting plant which 
will be installed in a portable house at about 80 de- 
grees North latitude. This lighting plant will be 
equipped with an “Ironclad-Exide” battery so that 
electric lights will be available at all times and it will 
only be necessary to run a kerosene engine occasion- 
ally to charge the battery. The electrical apparatus of 
this expedition will be in charge of Ensign Fitzhugh 
Green, U. S.N. 

This “lronclad-Ixide” battery will be composed 
of 20 trays weighing 1,720 pounds, and having suff- 
cient electrical capacity to light 115 eight-candle power 
lamps for ten hours. 

This type of battery was chosen on account of its 
reliability, light weight and its ability to give good 
service at very low temperatures. 

The digging of the Panama Canal, which is to be 
opened this fall, has been done largely by electrical 
machinery in connection with which storage batteries 
have been used. The batteries chosen by United 
States Government engineers for this have 
heen of the type known as the “Chloride accumulator” 
and even at the high temperature experienced in this 
tropical region have given most satisfactory service. 
hese facts demonstrate that storage batteries of the 
proper types will operate satisfactorily in either very 
cold or very warm climates. The Chloride accumu 
lator is also used in connection with wireless appa- 
ratus and for electric lighting and power service. 

The government in its various departments has 
extensively studied and experimented with storage 
hatteries and utilizes them for numerous purposes. 
Submarine boats of the navy, when submerged, are 
propelled through the water by current furnished from 
storage batteries. War ships use storage batteries for 
firing large guns and depend upon them for the emer- 
gency operation of wireless apparatus. Vessels of the 
navy as well as fortifications on land are provided 
with storage batteries as an emergency outfit for fur- 
nishing electric lights. In the post office service and 
at many navy yards the government electric 
motor cars propelled by storage batteries. For all 
these services the storage batteries manufactured by 
the Electric Storage Battery Company of Philadelphia 

e used. 
Twenty submarine boats of the navy are equipped 
th “Exide” batteries made by this company 
l-xide” batteries being also used for gun firing. [Tor 
electric vehicle service “Exide,” “Hycap-Exide,” 
“’Thin-Exide” and “Ironclad-Exide” batteries are used. 
(hese batteries have different characteristics, so that 


service 


uses 


with one of the four it is possible to meet any demands 
of electric vehicle users. “Exide” batteries have for 
years been standard equipment with nearly all electric 
vehicle makers. 

Storage batteries are constantly finding many new 
and popular uses, such as for starting and lighting 
automobiles, and, therefore, a_ little battery 
knowledge is well worth while. 

The Electric Storage Battery Company claims to 
be the oldest and largest storage battery maker in the 
country. It is a wonderfully progressive company 
one with a service organization extending throughout 
the country, at the disposal of storage battery users, 
and it is the desire of the company to consult with and 
help any one who uses storage batteries for any pur 


storage 
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Western Electric Retail Store at Seattle 

The recent opening of a retail store in Seattle's retail 
district is an indication of the growth of the Western 
Electric Company's system of retail stores originated to 
take care of the needs of individual customers. The new 
store is at 907 lirst avenue, a location convenient to city 
trade and handles all manner of electrical appliances and 
supplies collected to appeal to the needs of business man 
and householder. This line includes batteries, inter- 
phones, vacuum cleaners, lamps, motors, generators, wire 
and conduit. 

The management of 


W. O. 


the store is in the hands of 


Preston who was formerly associated with the 


it 


Western Electric Company 





[he Seattle Store. 


Seattle distributing house as house salesman, The retail 
store organization is under the direct supervision of H. 
DD. Brainard the new sales manager of the Seattle house. 
Mr. Brainard until recently was assistant sales manager 
at Dallas. 


Other important changes in the executive forces 
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have been the appointments of J. I. Colwell, formerly 
general credit manager, as manager of the Seattle house 
and of J. I. Ryan, formerly a member of the Seattle 
sales force, to be sales manager at Portland, reporting 
to the Seattle sales manager. 


Copper Clad Wire Litigation Dismissed 

Litigation in regard to “copper-clad” wire which 
has been contending in the United States Court in 
Pittsburgh for the past two years between Duplex 
Metals Company, complainant, and the Standard 
Underground Cable Company, defendant, was vir 
tually decided June 25 when the case came before the 
court on motion made by complainant to dismiss the 
hill in respect to patent infringement. The bill as 
originally filed charged infringement of the patent and 
infringement of a trade mark. The motion made by 
the complainant was to dismiss without prejudice ; 
that is to say, a dismissal leaving the complainant in 
a position to renew the suit at its pleasure. The motion 
was opposed, defendant contesting that the bill should 
be dismissed in this regard and a dismissal should 
be on the merits of the question. The court so 
ordered, the order reading: 

Complainant having admitted that defendant's product 
referred to in the proofs herein does not infringe the Monnot 
patent in suit No. 893932, it is ordered adjudged and decreed 
that the bill of complainant herein, in so far as it is based on 
alleged infringement of said patent be, and the same hereby 
is dismissed on the ground that defendants have not infringed 
said patent. 

The order of the court directs that the com- 
plainant pay the costs. The only portion of the suit 
not thus disposed of is in regard to the right to use 
the trade name “Copper Clad” and which is expected 
to go to a hearing in the early fall. 


S 


Hawthorne Factory Adopts Motor Trucks 


Ina manufacturing plant as enormous as the Haw 
thorne works of the Western Electric Company, the 
problem of transporting material from one departinent 
to another in the least possible time becomes a serious 
one. The old-fashioned hand trucks and horse-drawn 
wagons have proved inadequate to the tremendous de 
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curred by employing the former method. The illustra 


tion shows the trucks ready for business. 


Joker in Missouri Utilities Act 


Mayor Jost and other members of the city ad 
ministration of Kansas City have found that a joker 
was slipped into the law creating the Missouri state 
public utilities commission. 

the commission has not the power to require an 
interchangeable service between telephone companies 
in any city of the state 

lhe law creating and providing the powers ot 
the commission clearly withholds this power from 
the commission 

Phe section of the law containing the joker reads 


Vhen the commission, after a hearing had upon its own 
or upon complaint, shall tind that a physical conne¢ 
tion can reasonably be made between the lines of two or mors 
telephone corporations or-two or more telegraph corporations 
lines can be made to form a continuous line of conne: 
tion by the construction and maintenance of suitable connec 
trios for the transfer of messages or conversations, and that 
public convenience and necessity will be subserved thereby, o1 
shall tind that two or more telegraph or telephone corpora 
tions have failed to establish joint rates, tolls o1 
ought to be established, the commission may, by its order, re 
quire that such connection be made, except where the purpose 

such connection is primarily to secure the transmission of local 
messages or conversations between points within the same city 

town, and the conversations be transmitted and messages 
transferred over such connection under such rules and regula 
tions as the commission may establish and prescribe through 
lines and joint rates, tolls and charges to be made and to be 
used, observed and in force in the future 


Motion 


whose 


charges 


New Neptune and Triton lists covering a com 
plete range from ll-cent to 25-cent base are being 
sent out by the Atlantic Insulated Wire & Cable Com 
pany. Neptune brand represents extra high grade 
insulation and Triton brand high grade intermediate 
insulation. The company sends also its Dolphin book 
let covering commercial new code wires and cables 


\ mailing folder showing 43 designs of glass in 
sulators has just been sent us by the Brookfield Glass 
Company, New York City. Many of the designs are 
new. The folder will appeal to anyone who uses 
insulators. A free copy will be mailed on request. 





thorne, and the past year has seen 
them supplanted by motor vehicles. 
Auto-trucks have been adopted 
as a means of transporting material 
hetween the different shops, and from 
the shops to the warehouse building 


mands made upon them at Haw- 


of the general merchandise depart 
rent. Before the adoption of these 
trucks, transfers of material were 


trade in cars and wagons, both meth 
ods leaving the company dependent 
upon others for results. It is now 
possible to make a delivery from one 
ection to another within one hour af 
ter request is made to the receiving 
and transfer department. 

The White trucks have a capa 
city of three tons each, and are ex- 
pected to be in service for at least ten 














years. The cost of maintenance is 


considerably less than the expense in- \ 


Hawt! orne 
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The Service Association Meets 

The Telephone Service Association held a meet- 
ing July 29 in its offices at 39 South La Salle street, 
Chicago. President J. W. Callahan, who occupied 
the chair, tendered his resignation on account of his 
expected retirement from the telephone business. 

The discussion of the meeting centered around 
the proposed incorporation of the association under a 
“tate charter, and means of financing the work of 
the body. Frank L. Eldridge, general manager of 
the association, received many encomiums on his en- 
thusiastic and loyal conduct of its affairs, and it was 
the general opinion of the meeting that this work 
and the strong moral support extended to the associa- 
tion throughout the independent field, should be pro- 
ductive of better financal support. 

Committees were appointed by the chair to audit 
the books of the association and to study and report 
on plans for increasing its income. 

The manager’s report was very interesting, show- 
ing that the work of the association had been wel- 


Brevities of 


PERSONAL NOTES. 

\. Noble, manager for the British Columbia Telephone 
Company at Port Moody, has been appointed police magistrate 
for that newly incorporated city. He has acted as justice of 
the peace there for two years. 

H. C. Bramley has been made manager for the Dallas ex- 
change of the Southwestern Telegraph and Telephone Company 
at Dallas, Tex. Under the arrangement Mr. Bramley will report 
direct to Mr. Baker and in his capacity as manager will assume 
direct jurisdiction in this city over the general business affairs 
of the organization he represents. Mr. Bramley, since 1909, 
has served as chief clerk to the general superintendent of traffic 
and previous to that time he was in the employ of the Western 
manufactures and installs telephone 


Electric Company, which 
equipment. 
John D. McLeod, 70 years old, for many years head of the 


Wisconsin Telephone Company, died the early part of July, at 
Romeo, Mich. Death came after a short illness. Mr. McLeod 
is survived by his wife and two children. He returned to Romeo, 
his old home, where he owned property, after retiring from 
business in Milwaukee in 1909. He was buried there. Mr. 
McLeod was a resident of Milwaukee for forty years or more 
and was widely known among business men of the state. 

Warren S. Funk, district manager of the New State Tele- 
phone Company at Sioux Falls, S. D., leaves his post the first 
of August to accept an executive position high in the commer- 
cial department of the Tri-State Telephone Company headquar- 
ters at Minneapolis. He has been with the local exchange for a 
period of seven years. 


A. J. Adams has assumed his duties as manager for the 
Farmers’ Mutual Telephone Company -at Clarinda, Ia. Mr. 
\dams held a similar position at Pattonsburg, Mo., before 


coming to Clarinda. 

\. D. Graham, for six years manager of the Mountain States 
Telegraph and Telephone Company in Albuquerque, N. M., has 
resigned. He is succeeded by J. B. Reynolds of Santa Fe. Mr. 
Graham will devote all of his time to other interests. 

L. D. Brainard has been appointed manager of the Home 
Telephone Company at Dunkirk, N. Y., to succeed George H. 
Bernard, who has been transferred to the division commercial 
manager's department in Buffalo. 

Bernard M. Mitchell, for eight years in the employ of the 
New York Telephone Company as acting tax agent for New 
York state for the Friendship Telephone Company, has been 
transferred to New York City to take charge of the tax depart 
ment of the Western Union Telegraph Company. 

G. T. Jones has been made traffic chief of the Joliet district 
of the Chicago Telephone Company. It is a new position cre- 
ated in this district, and it is expected to greatly increase the 
eficiency of the company through the district. Mr. Jones comes 


from Chicago, where he has been chief inspector of the service 
for the past 15 years. 
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comed with open arms wherever it had been explained 
to independent telephone men. The book of operat- 
ing rules, issued by the association, has been adopted 
as standard by many independent companies, and the 
by-laws of the association are indorsed by a number 
of the largest operators. Mr. Eldridge attended the 
recent meeting of the Western Pennsylvania Inde- 
pendent Telephone Association, and disposed of a 
larger number of the rule books than he had with 
him. ‘This is only an example of the uniformly in 
terested hearing which has been given the Service As 
sociation’s representative. 

At the afternoon session of the meeting R. L. 
Barry was elected president, Walter J. Uhl, treasurer, 
and Frank L. Eldridge, secretary and manager. <A 
permanent finance committee was also appointed to 
canvass the states considered as offering the best ma- 
terial for the association, and bring in new members. 

J. W. Coffey, of the Coffey System and Audit 
Company, Indianapolis, will install a system of ac- 
counting for the association. 


the Business 


W. R. Cook, division plant superintendent of the Bell Tele- 
phone Company for Lynchburg, Va., has been transferred to the 
Richmond office. 

ELECTIONS. 

At the annual meeting of the Mt. Pleasant Telephone Com- 
pany, lowa, the following directors were re-elected to serve the 
coming year: Dr. A. O. Pitcher, F. B. Montgomery, J. M. 
Green, Charles A. Gregg and C. S. Smith. The following officers 
were re-elected at a meeting of the directors: President, Dr. 
A. O. Pitcher; vice-president, J. M. Green; secretary, Charles 
A. Gregg; treasurer, Fred von Hon. 

A meeting of representatives of sixteen telephone companies 
in Missouri was held at Sedalia to organize the Missouri State 
Telephone Association, which will have for its chief object bet- 
ter and more adequate service. Cape Girardeau, Macon, Mary- 
ville, Mansfield, Ava, Appleton City, Clinton, Willow Springs, 
Cameron, Bevier, Hopkins, La Platte, Boonville, Warrensburg, 
California, Windsor, Calhoun, Warsaw, Guthrie, Otterville, 
Smithton, Clarksburg and Cole Camp were represented. The 
temporary organization was effected by the election of Houck 
wicHenry of Jefferson City, president, and Edward A. Hook 
of Appleton City, secretary. Arrangements were made for hold- 
ing a meeting here August 21 and 22 to effect a permanent 
organization. 

At a meeting of the Gleason Rural Telephone Company, 
Tennessee, held recently, W. R. Hawks was elected president 
and J. P. M. Deck was elected secretary. Two years ago Dr. 
J. E. Goldsby was elected president and at that time the com- 
pany was in debt $300. Through his judicious and economical 
supervision the indebtedness has been paid off and the sum of 
$150 turned over to the new president. The system has been 
rebuilt and is now in good condition. 

Four new directors were elected to the board of the Cleve- 
land Telephone Company at the annual meeting and seven were 
re-elected, making the board eleven instead of nine members. 
FE. A. Reed of Columbus, general manager of the company; 
Alonzo Burt of Chicago, vice-president; E. E. Jackson, also of 
Chicago, and U. N. Bethell of New York are the new members. 
John Sherwin, Frank Hickox, A. B. Hough, S. H. Tolles, P. Yen- 
sen, B. E. Sunny and Theodore N. Vail were re-elected. N. O. 
Stone’s death created one vacancy. Philip Dexter and L. G. 
Richardson are the other retiring directors. Officers were elected 
as follows: President, B. E. Sunny; vice-president, Alonzo 
Burt; secretary, W. I. Mizner; assistant secretary, G. M. Hub- 
bard; treasurer, C. E. Mosley; general auditor, B. S. Garvey. 

The following were elected directors of the Nicollet County 
Telephone and Telegraph Company, Minnesota, for the ensuing 
year: M. B. Johnson, C. W. Carpenter, H. J. Essler, St. Peter; 
John Clark, Cleveland; Andrew Anderson, Winthrop; Andrew 
Nelson, Gaylord; Henry Knipple, Gibbon; C. C. Nelson. 

Directors and officers of the Rock County Telephone Com- 














—~ 














Avucust, 1913. 


pany were re-elected to their respective positions at the meeting 
of the stockholders and directors at Janesville, Wis. A semi- 
annual dividend of three and one-half per cent was declared. 
The directors re-elected were: Dr. F. B. Farnsworth, J. L. 
bostwick, H. D. Murdock, I. F. Connors and Richard Valentine. 
The officers re-elected were Dr. F. B. Farnsworth, president; J. 
L. Bostwick, vice-president; H. D. Murdock, treasurer, and 
Richard Valentine, secretary and general manager. 

NEWS FROM THE FIELD. 


ARKANSAS. 





Boone County Telephone Company, Little Rock; capital 
stock, $25,000. Incorporators, Troy Pace, J. H. Fowler and 
others. 

The Southwestern Telegraph and Telephone Company is 
erecting a $100,000 building at Hot Springs and will spend 
another $100,000 in putting all its wires underground. The new 
building will be equipped with facilities to handle 5,000 sub 
scribers. The present capacity is for 2,100. The outfit here will 
he the most expensive and complete used and owned by the 
company in any city the size of Hot Springs. 

CALIFORNIA. 

The United States Long Distance Telephone Company, Santa 
Monica, which was burned out of its quarters in the Decatur 
Hotel building last September, losing switchboard and all equip- 
ment, has “cut in” a new and much improved board in the First 
National Bank building at Marine street and Trolleyway. 

COLORADO. 

Work will start soon on a $40,000 addition to the building 
of the Mountain States Telephone and Telegraph Company at 
120 East Kiowa street, Colorado Springs. 

GEORGIA. 

Preliminary to the erection of a modern office building and 
exchange the Southern Bell Telephone and Telegraph Company 
has purchased enough ground on Drayton street and Congress 
lane, Savannah, to give the company a lot that is 90 by 90 feet. 

The Middle Georgia Telephone Company of Macon has been 
granted a charter by Secretary of State Phil Cook. The new 
company has an authorized capital stock of $25,000. The incor- 
porators are A. Faucett and H. M. Fleetwood of Macon, J. P. 
Peacock of Cochran, M. C. Arnold of Danville and H. F. Grif- 
in, Jr., of Jeffersonville. 

IDAHO. 

Articles of incorporation for the Crescent-Southwick Co- 
operative Telephone Company at Lewiston have been filed with 
the county recorder. 

That the southern Idaho telephone field is to be invaded by 
an independent telephone corporation operating separately from 
that of the Mountain States Telephone & Telegraph Company, 
is indicated by the articles of incorporation of the Idaho South- 
ern Telephone Company. The capital stock is $50,000 and the 
principal place of business is to be Bruneau. 

ILLINOIS. 

One stroke of lightning recently cost the DeKalb County 
Telephone Company, at Syracuse, something in the neighbor- 
hood of $15,000. The entire switchboard was burned out. 

The White County Telephone Company of Carmi has become 
the property of the Commercial Telephone and Telegraph Com- 
pany of Robinson, Ill. It is understood the purchasing company 
paid $35,000 for the local plant, which is one of the best in 
southern Illinois. William R. Stokes will be manager for the 
company. 

By arranging for the expenditure of $22,000 for more switch 
board and equipment to be installed in the addition to its present 
exchange building now under construction, the Central Union 
Telephone Company has raised the total appropriation for im- 
provements in Moline to nearly $200,000. Before the close of 
this year the last dollar will have been spent and Moline tele- 
phone users will then be served by a system that has been thor 
oughly reorganized and rearranged and almost wholly recon 
structed during a period of 16 months. 

The capital of the Lexington Home Telephone Company 
was increased from $20,000 to $50,000. 

The East Peoria telephone system is to have a material 
improvement over the present system of communication with 
Peoria. This was announced by E. T. Teece of the Interstate 
Telephone Company when he received permission from the war 
department to lay a cable across the bed of the Illinois river to 
the neighboring city. This cable will take the place of the wires 
which cross over the McKinley bridge. The overhead wires 
have caused much trouble in the past because of their proximity 
to wires carrying a high voltage, and the improvement is ex- 
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pected to counteract this difficulty. The laying of the cable will 
necessitate an expenditure of $20,000. 

Three-quarters of a million dollars has been appropriated 
for the trunk line extensions and exchange buildings in Chicago. 
the new 3-story colonial “Stewart” exchange at the corner of 
Seventy-sixth street and Eggleston avenue will cost $84,000. It 
will be of the highest type of fireproof construction throughout, 
insuring patrons against interruptions to service and safeguard- 
ing the lives of employes. The Stewart exchange will relieve 
the Wentworth exchange and provision has been made for two 
other exchanges. The new “Beverly” exchange building in 
Ninety-third street near Prospect avenue will ultimately contain 
three exchanges with a capacity for twenty-five thousand tele- 
phones. This is the twenty-eighth exchange of the telephone 
company in Chicago. 

Dix Telephone Company, Elliott; capital stock increased 
from $6,000 to $12,000. 

INDIANA, 

The Cumberland Telephone and Telegraph Company has 
bought the Luce and Union Townships Home Telephone Com 
pany, in Spencer county, southeast of Petersburg, at receiver's 
sale, paying $28,000. 

IOWA. 

The general and local offices of the Cedar Rapids and 
Marion Telephone Company, at 318 and 320 South Second street, 
Cedar Rapids, have been moved to the large room on the first 
floor of the Exchange building. 

Large improvements in the equipment of the Sioux City 
Telephone Company, involving an expenditure of over $100,000, 
will be made this summer. Work will start immediately, accord- 
ing to President Howard S. Baker. The company proposes to 
lay six miles of underground conduit. Several carloads of 
material have arrived and the contract for digging the six miles 
of ditches has been let. 

KANSAS. 

The Peoples’ Home Telephone Company of Lansing filed 
an application with the public utilities commission for permis- 
sion to sell to the Lansing Telephone Company. Also the Lan 
sing Telephone Company asked for permission to issue $1,500 
in notes to cover the cost of buying out the Home company. 

Hoyt now has but one telephone system. The farmers’ line, 
or Mutual telephone, as it was called, has merged with the 
Independent company. The Mutual company includes four party 
lines and about twenty-five subscribers among the farmers north 
east of Hoyt. They will continue to own their own lines and 
telephones, but will pay to connect with the Independent com- 
pany. 

KENTUCKY. 

The Summerville Telephone Company, Summerville; capi 
tal, $600. Incorporators, R. L. Morris, J. B. Estes, Dave Milby 
and Jake Milby. 

MARYLAND. 

An amendment to the charter of the Chesapeake & Potomac 
Telephone Company of Baltimore City was filed in the record 
office, increasing the capitalization of the company from $10,000 
to $10,000,000. Annlication will shortly be made to the Public 
Service Commission for permission to issue the new stock. As 
the present capitalization of $10,000 of the company has already 
been issued as common stock and paid for in cash, the additional 
capital authorized is $9,990,000, which will be divided into 199,800 
shares, with a par value of $50. The document was signed by 
F. H. Bethell, president of the company; Charles H. Carter, 
Thomas J. Shryock, W. N. Bethell and M. H. Buehler. 

MASSACHUSETTS. 

The Blake Signal and Manufacturing Company of Boston, 
E. J. Burke, president, has changed its address from 245 Summer 
street to 251 Causeway street. 

MICHIGAN. 

The Tuscola Farmers’ Telephone Company of Millington 
has capitalized with $10,000 and incorporators, C. W. McNeal, 
J. D. Austin, Ira J. Hossler, Roy Haines, W. L. Brooks, Archie 
Gillis and Abner Strong. This company will purchase the ex- 
change and property of the Arbela Mutual Company. 

The Ishpeming system will be practically rebuilt, but the 
Negaunee plant is in fairly good condition, especially the switch- 
board, which was purchased a few years ago when the central 
station was moved from the Cleveland-Cliffs Iron Company’s 
land office to the Neely block. 

The state treasury has been enriched $149,178.30 by payment 
to the state of back taxes and interest due from the Citizens’ 
Telephone Companies of Grand Rapids, Battle Creek and Jack- 
son. This will swell the primary school apportionment, as the 
money will revert to the primary school fund. The Citizens’ of 
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7.88, and Battle Creek Citizens’ $55,169.41. 

[he Farmers’ Telephone and the Bell telephone exchanges 
are to be united at Eaton Rapids. 

Plans for the erection of the new one-story brick north 
exchange building of the Citizens Telephone Company, which 
will be located on Caledonia street, and just one block from the 
present quarters, in the Kent State Bank building, Grand Rap- 
ids, have been received, and work of construction is to begin at 
once. The switchboard will have a capacity for 2,000 telephones 
and will provide ample service for some time to come in that 
growing section. 

\bout $18,000 will be spent by the Michigan State Telephone 
Company in Detroit in combining lines and creating new facili 
ties in the Walnut office district, an attractive residential section. 
It will be necessary to lay about a mile of underground conduit 
with a capacity for four large cables to serve 5,000 telephones. 


Grand Rapids paid $84,411.01 of the amount, Jackson Citizens’ 
$9,597 


MINNESOTA. 

Bemidji is to have a strictly up-to-date automatic flash tele- 
phone service with the office and equipment of the company 
housed in a modern two-story brick building, according to plans 
submitted. 

The Northwestern Telephone Company has already com- 
menced additional extensive improvements of its system in Still- 
water and the immediate surroundings. 

MISSISSIPPI, 

Booneville Home Telephone Company, Booneville, Prentiss 
county; shares valued at $10 each. W. H. Kier, Terry Rees, 
and others. 

MISSOURI. 
Telephone Company; capital stock, $25,000. 
Pace, J. H. Fowler and others. 

NEBRASKA, 

The new exchange and office building of the Lincoln Tele- 
phone and Telegraph Company is completed. The first floor is 
devoted to store rooms, while the second and third floors are 
used by the company. On the second floor are the offices of 
the president, secretary, treasurer, district plant chief, commer- 
cial department, general manager and auditing department. On 
the third floor is the traffic department, superintendent of plant 
department, engineering department and operating department. 
he building is 100 feet square and is three stories high. It 
cost $80,000. On the third floor is a shower bath for the line- 
men. The building is fireproof and is constructed of brick, 
stone, concrete and steel. 

The Stanton Telephone Company desires to increase its 
capital stock from $15,000 to $25,000 and will make a formal 
application to that effect before the railway commission. An 
official of the company who was at the capitol represented that 
the company has property worth $23,000, although it is capital- 

ed for only $15,000, 


Boone County 
Incorporators, I roy 


NEW YORK. 


Che Federal Telephone and Cable Company has completed 

cable extensions in Lancaster which will about 
The new work provides for a thorough overhauling of 
the cables of the Geneva Telephone Company and a large in- 
crease in cable capacity to take care of the present demands 
and future extensions of the company. 

The New York Telephone Company announces that it has 
filed a new schedule of telephone rates for Utica, which will be 
effective August 1. These rates will be quoted after August to 
all applicants for service, but will not be effective for present 
subscribers until November 1. 

OHIO. 

\pplication was made by the Middletown Telephone Com 
pany to the State Public Service Commission for authority to 
issue $49,500 in common and $4,000 in preferred stock, the money 
to be used in rehabilitating the plant. This was seriously dam- 
aged in the March floods. The application was taken under ad- 


plans for cost 


$25,000 


isement 
Both of the telephone plants at Lima are now owned by 
the Lima Telephone and Telegraph Company. A deed and bill 


f sale covering the entire property of the Central Union Tele- 
phone Company were passed to the Lima company. 

The Coshocton Citizens Telephone Company has been given 
permission by the Public Service Commission to issue $575 of 
new stock and to issue and sell $17,000 six per cent notes to make 
enlargements. The company wanted to issue $10,575 of common 
stock, but the commission declined to permit that amount to be 


issued 


OKLAHOMA, 
The Holland Springs Telephone Company, Fairview; capi- 


E. Colby, %, E. 


tal, $1,000. Directors, W. D. Ross, S. Davison, 
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S. C. Burlison, James McCraith, J. R. Thompson and Joe 
Thompson, all of Fairview. 
PENNSYLVANIA. 
The Interstate Telephone Company of Scranton has been 


given a 25-year franchise by the Hampshire village board. It 
allows for a rental charge of $2 for a business and $1.50 for a 
residence telephone per month. 

Smithfield Rural Telephone Company, 
capital, $5,000. 

mS Hoover & Sons, Pomeroy Construction Company, F. 
W. Van Loon, and Charles McCaull Company, Philadelphia, are 
estimating on plans for alterations to the telephone exchanges 
for the Bell Telephone Company. 


North Water Gap; 


SOUTH DAKOTA, 


Era Farmers 
Michael Jones, 
Brookings 


state chartered the New 
Telephone Company of Lucas.  Incorporators, 
Frank D. Faust, C. F. Deegan, of Lucas, and F. C. 
of Burke. Capital stock, $5,000. 

The newly organized Garretson Cooperative Telephone Com- 
pany, which is composed of farmers, has purchased the Gar- 
retson telephone system and will conduct it in future. The 
purchase also includes seven rural lines centering in Garretson. 

Farmers in the region east, west and north of Carthage have 
organized a cooperative company and will build a farmers’ tele- 
phone line through those sections. The line will have twenty- 
two miles of wire and will accommodate a large number of 


tarmers. 


The secretary of 


TEN NESSEE. 

A new telephone line connected with the People’s Telephone 
and Telegraph Company west of Knoxville, near the Anderson 
county line, has been put in operation. 

For $5,500 the Cumberland Telephone & Telegraph Com 
pany at Columbia, purchased from Anderson Bros. & Foster, 
Dobbins & Ewing and Walter P. Wooldridge the vacant lot in 
the rear of the stores occupied by those firms and fronting on 
South Garden street. It is understood that on this lot the tele- 
phone company will at an early date begin the erection of a 
handsome building for the offices and plant and exchange of the 
company. It will also be the home of the Western Union Tele- 
graph Company. 

The semi-annual statement of the Citizens’ Telephone Com- 
pany of Dickson has been issued by the secretary and treasurer, 
G. S. Pentecost, which this institution in a prosperous 
condition, having a surplus of $595.78 and undivided profits of 
$1,025.30. An 8 per cent dividend was declared and the stock- 
holders are well pleased. 

The Johnson County Telephone Company, Johnson county ; 
capital, $4,000. Incorporators, L. M. McQueen, C. T. Lipscomb, 
D. H. Donnelly, C. C. Nonnelly, M. A. Donnelly. 


WEST 


shows 


VIRGINIA, 

That the Consolidated Telephone Company of Wheeling, 
recent purchaser of the National Telephone Corporation prop 
erties in this state, contemplates making marked physical im 
provement to the property is evidenced by the fact that the 
new company has just been granted permission to increase its 
capital stock to $3,000,000. The original capital was $500,000. 
It is the plan, it is understood, to issue 30,000 shares of common 
stock, with a par value of $100 each. 

WISCONSIN. 

Contract for the construction of the Rock County Telephone 
Company's new building at Janesville was let to W. R. Hayes, 
who will start work as promptly as possible. It is hoped to 
have the structure completed in about three months’ time. The 
building will be fifty-two feet deep and thirty feet wide. 

To repair the ravages caused by the severe storms of last 
winter, the Wisconsin Telephone Company at Milwaukee has 
appropriated $50,000, which will be divided as follows: $20,000 
to the Eau Claire district, $15,000 to the Appleton district, $12,000 
to the Madison district, and $8,000 to the Milwaukee district. 

\. C. Gallagher, manager for the Wisconsin Telephone Com- 
pany at Oshkosh, has been notified from headquarters that in 
the 1913 apportionment of the improvement fund for the system 
in the state of Wisconsin an expenditure of $14,870 has been 
authorized for the local exchange building. That does not in- 
clude the building and repairing of lines or any work outside of 
the exchange proper. Other work will be done under another 
apportionment. 

WYOMING. 

The Garland Telephone Company is building another tele- 
phone line to Penrose. This line runs due south from Garland 
to the Osher’s ranch across the river, thence into Penrose. The 
Penrose line will then be cut in two divisions to provide better 
service. 














